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one relative or family friend who would drop 

in for a visit and inevitably pull some little 
surprise out of a pocket or bag that excited our 
imagination. At the GEOGRAPHIC we still thrive 
on such visits from friends and contributors, 

The late Louis 5. B. Leakey came only when he 
hada new “oldest” anthropological discovery in 
his pocket. His widow, Mary, and son Richard 
have enhanced the family reputation for exciting 
Surprises. 

Last-fall Richard and his-assoctate Alan Walk- 
er, of the Johns. Hopkins University School of 
Medicine, pulled this cast of a 2,.5-million-vear- 
old hominid skull froma bag and setiton my desk. 
Alin had found it in pieces near Lake Turkana, 
Kenya, ona dig supported by the 
National Museums of Kenya 
and the Nationa! Geo- 
graphic Society. 

lt would be wrong 
to use the popular 
conception that a 
“missing link” had 
been found inthe 
studvothumanori- %& 
gins. Cher¢reallyisno ™., 
chain—only alot of links. 

[ronically, this skull may complicate rather 
than simplify the evolutionary lineage. It is of a 
branch of the australopithecine group named her- 
set by Louis Leakey after a 1959 discovery in Ol- 
duval Gorge, Tanzania. It’s a primitive specimen 
with a massive jaw and one of the smallest brains 
of any hominid measured. 

Its ancient date indicates that the bore: branch 
split off from the other australopithecines much 
earlier than previously thought. For whatever 
reason, Poiser stems to have lived out its time on 
earth and become extinct about a million years 
azo; iL is not consilered an ancestor of humans. 

The nidgelike sagittal crest across the peak of 
the skull to which jaw muscles anchored is the 
largest ever found. "The protruding jaw with its 
massive muscles and flat hammerlike teeth would 
have been a powerful crushing machine,” Alan 
said, “inclicating it Was a vegetarian, since meat 
eating requires sharper cutting teeth." 

Not many visitors can top surprises from East 
Africa, but there are plenty who can match them. 
We hope that by passing along the best of them the 
GEOGRAPHIC enters your home every month as an 
old friend to excite your imagination 
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in Space? 420 
Methodically building on experience, the 
US.$.2. boasts on ambitious space program 
that in some respects surpasses our own. 
Science editor Thomas Y. Canby reports: 
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AO. S, trust territory transforma itself into 
three new courttries and a commonwealth, 
with America as godparent, Carolyn Bennett 
Putterson investigates the metamorphosis of 
these far-flung islands. Photographs by 
David Hiser and Melinda Berge. 
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The people of the Netherlands successfully 
cope with problems that might swampa lare- 
er nation with a leas practical approach: 
By Bart McDowell, with photographs by 
Nathan Benn and Farrell Grehan, 
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The Dutch cap an ambittous. 30-year engi- 
neering provect with the giant Oosterschelde 
surge barrier to protect a mdjor estucry. 
Larry Kohl tells how it will work. 


Red Deer: 

the Ancient Quarry 538 
Whether the prize of an English hunt or the 
product ofa New Zealand farm, red deer hove 
long been important to mar. British zoologist 
TH, Clutten-Brock assesses their global ste- 
tus today; photographs by Jim Brandenburg. 


Studying Scotland's Deer 556 
Dr, Clotton-Hrock describes a 14-year re- 
search effort on the iste of Rhum. 
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A Generation After Sputnik 
ARE THE SOVIETS 


By THOMAS Y. CANBY 


Lhe AG tAATT EL Cik 





OMOnist in SoAace, 
cosmonaut Col. Leonid 
LD. Kizim fas spent more 
than a year in Soviet space 
stations, He embodies 
his nation’s unflagging 
DUTrSUIT Of a space 
program in some ways 
more successful than that 
of the United States. 

Cosmonauts have 

logged more than twice 
the flight time of LU. §. 
astronauts. Three 
cosmodromes launch a 
NUNdred rockets 4a year— 
five times the U.S. average 
—cCarrying satellites that 
serve science and a vast 
military establishment. Like 
the Americans, the Soviets 
have seen disasters—and 
like the Americans, tney 
correct their problems and 
doggedly rocket aloft again 
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SPACE VIEW/ 
OF A 
COSMODROME 





vast complex 
Tor assembling and 
launching rockets sprawls 
across the Kazakhstan 
steppe in a satellite view 
of the Baikonur 
Cosmodrome (left). As 
large as nine Kennedy 
Space Centers, it is off- 
limits to Western 
observers. The pad that 
launched Yun Gagarin into 
history in 1961 still sends 
crews to the Soviets’ two 
orbiting Space stations 
From Baikonur depart 
probes to the moon and 
the planets, and satellites 
destined tor geostationary 
orbit 27,300 miles above | Pte 
the Equator. Leninsk, a city a | 
of some 55,000, houses mh = 7 
Spaceport families: the : 
green of irngated felds 
shows up red in this false- 
color image. 

Baikonur’s busy heart | | re Vs 


= * = Donic 
becomes clearer ina e pe dairaale 
photograph made fram a — | 
US. shuttie (upper night) 
These pictures and a ) 
lifetime of study enable Core of the cosmodrome, photographed in 1983 

q | | Fy ittle (elt moi ifop! LCUnLest © BAL i Orlin af dee 
Soviet space analyst : ay OP 4 , 
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hige complex (map and factng page). Che letter A mdrhes the 
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: ROCKET PREENS 
FOR FLIGHT 


’ a = limpse of the 
— ) future unfolds 
: = in this painting of 


Baikonur as technicians 
| prepare the world’s 
my | most powerful booster 
i | for lift-off. Western 
| experts say this 
awesome scene could 
become reality in a few 
years when the new 
Soviet heavy-lift rocket 
becomes operational. 

A locomotive nas 
rolied Out a rocket- 
shaped payload 
container, which may 
hold a space station 
module. Jacked uprignt, 
ite wall attacn to the 
mammoth rocket, with 
its four strap-on 
boosters. At lift-off the 
ribbed fire pit will 
channel a Dlast one- 
third as great as that 

~ which leveled Hiroshima. 

The heavy-lift rocket 

will also launch the 
Soviet space shuttle; the 
mated venicies stand to 
tne east Upper center. 
At upper right a rocket 
rises from the pad that 
launched the original 
SPULNIK, 
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oised for a manned flight, an SL-4 rocket at 
Baikonur (left) will rotate on a turntable for proper 
aim after the jawlike gantry has risen to clamp it 
Steady A similar rocket thunders at lift-off (above) 
between towers designed to divert lightning 
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OUR TIMES this steel-nerved cos- 
monaut has ridden a Soviet rocket 
into space. Now, counting down for 
an extraordinary fifth lift-off, he clutches 
the tuft of grass he will carry with him 
alofti—the Soviet space traveler's traditional 
symbol ofasafe return to earth, For this mis- 
sion in June 1985 will be the most difficult 
and dangerous his nation has attempted. 

The goal of mission commander Vladimir 
Drhanibekov and crewmate Viktor Savin- 
vkh is the stricken Soviet space station 
Salyut 7, The preceding February, while 
temporarily unmanned, the 22?-ton flagship 
of the Soviet space program suddenly lust 
electric power and began tumbling in a 
slowly decaying orbit. The two cosmonauts 
will attempt to dock with the writhing levia- 
than and then restore it to life. 

Behind this bold undertaking stands the 
accumulated experience of a spacefaring 
nation second to none. Sixty mes manned 
spacecraft have soared heavenward from 
the immense Baikonur Cosmodrome in 
Central Asia, the same spaceport from 
which Yuri Gagarin won # tochold on the 
new frontier 25 years ago. Soviet space pro- 
neers, and passengers they have carriccl 
aloft from 11 other lands, have logged 12 
years of space travel, amassing a rec- 
ord of solid achievement and spectacular 
firsts. By contrast, the United States, in 55 
manned missions, has accumulated less 
than five vears of space experience, 

‘This strstained, successful drive to colo- 
nize space overshadows a vastly larger un- 
manned program. Thundering aloft from 
Baikonur and two other cosmodromeés, 
some 90 unmanned rockets a vear rive the 
Soviet Union a total launch rate five times 
that of the U, 5. Some of these rockets carry 
satellites for civilian communications and 
navigation and for monitoring weather and 
earth resources. Some hurl cleverly instru- 
mented probes to neighboring planets and 
other celestial targets, The vast majority 
carry aloft military hardware: satellites for 
surveillance, for electronic eavesdropping, 
for tracking U.S. carrier fleets, and for sup- 
porting the ground forces of the U.S.3.R. 
and its allies. 

To support this immense effort, the 
U.S.5.K. employs some 600,000 personnel, 
equivalent ta the U.S. effort at its peak in 
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the mid-1960s5, The Soviet space budget ap- 
proximates that of the U. $.—the equiva- 
lent of about 22 billion dollars for 1985, but 
probably double the U. 5. commitment in 
terms of gross national product. 

With space triumphs have come disap- 
pointments and disasters: at least five cos- 
monauts killed, planetary probes that 
trashed onto their tarects, rockets that ex- 
ploded on the lawnchpucl, a lost race to the 
moon, After each setback the cautious Sovi- 
ets withdrew into the murky secrecy of their 
svetem to correct their error, then emerged 
loresume a program that, inmost observers’ 
opinions, shows far greater consistency than 
that of their LU, S. rivals, 

To report on this crusade to conquer 
space, [made two trips to the Soviet Union, 
Not to Baikonur or the nation’s two other 
launch sites; these military installations are 
off-limits to virtually all the world's press. 
But my hosts conducted me to places few 
Westerners see. And they showed immense 
pride ina program that serves as a showcase 
of their nation’s technological achievement. 






T BAIKONUR Cosmodrome, 

morning sun floods the Kazakh- 
i. stan steppe as Dzhanitbekov and 
Savinvkh roar skyward on their mission to 
save the crippled space station. Normally 
they would home in automatically with ra- 
dar and dock ina single day, guided by their 
capsules computer and by colleagues at 
Flight Control. But with Salvut wallowing 
dead in space, the cosmonauts themselves 
must maneuver their Sovuz T spacecraft to 
the intricate final docking. 

“We visually acquired the station, and I 
could see it slowly rotating,” related Major 
General Dzhanibekovy when we met in Mos- 
cow after the mission, “Ata distance of three 
kilometers we saw our courses were diverg- 
ing, and 7 took control from the computer 
—ifter all, a machine is only a machine. 
Savinvkh called out ranges a5 measured bya 
laser and an optical device. I guided the 
Soyuz, using special control handles we had 
instilled at the right-hand window. 

“Ato range of 200 meters we paused. We 
could see the solar panels pointing askew. 
We circled the station, training our televi- 
sion camera so we and the ground crew 
could study the docking mechanism.” 


National Geographic, October 1986 


Dehanibekov began stalking the rotating 
hulk, calculating its movement so he could 
pounce and dock withoul wasting his craft's 
scanty fuel supply. 

“But we found ourselves looking right 
into the blinding sun,” the cosmonaut re- 
called, “We bided our time until the two 
cralt moved into earth's shadow, into the 
night.” For this the crew carried special 
night-vision optics 

“T gractually positioned the capsule to ro- 
tate with the Salvut. Then | moved in 
closer closer. Suddenly we felt the two 
vehicles lock solidly together—docked." 
Below them at thal moment spread China. 

Now new uncertainties loamed. Hae the 
defunct space station maintained atmo- 
spheric pressure? If not, the mission must 
fail. Tf atmnoesphere remained, would it be 
poisoned by an electric fire? In that case too 
they must return to earth deteated 

“We took-a chance and opened a valve in 
Salyut's hatch,” the general told me, “] held 
up my finger. and felt airrushing into the sta- 
tion. Pressure fell in our capsule. Then the 
flow stopped; the station still was tight 

‘We put on oxygen masks and moved in 


to check the air. Savinvkh thought he de- 
tected contamination. I lifted my mask and 
breathed. The air was stale but not toxic. 

“When the air hit my face, I realized how 
bitterly cold the station was. Moisture from 
my exhaltations trozé in @ tiny cloud around 
my face, Ice waseverywhere—on the instru- 
ments, control panels; windows, Mold from 
past occupations was frozen on the walls.” 

They felt an increcible silence. With na 
mators or ventilators whirring, this frozen 
mote in space wan perhaps the planet's 
quietest inhabited spot 

“We bundled up in fur-lined suits and 
hats until we looked like babies in a Mas- 
cow winter. With flashhghts we explored 
the ship 

“Water in both storage tanks was froze 
solid. This worried us. We could work for 
days without food but not without water." 
If necessary the cosmonauts were prepared 
lo drink coolant water drained from their 
Space Suits. 

“We could not tell Flight Control how 
cold it was, because our thermometers went 
only to zero degrees Celsnis. So we spit on 
the wall ‘and timed how long it took to 
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With eight round-trips to space between them, Georgi MM, Grechko, left, and Maj 
Gen. Viedimir Drhonibekow share the foy of return to earth in September 1985 
Creieral Dzhanibertov apent 110 days aboard the Salut 7 space station 
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irceze—ten seconds. From this, Flight Con 
tre! calculated the ‘te mperature tia he abut 
' minus 10°C [14°F] 
“The first thine was to recharge the 
batlenes to restore heat, light, and ven- 
tilation. We raisecl the shades on the sunlit 


lis. -# | est | _ { i ot 
wet aimitahttle sunshine. Still it was te 


ribly cold. We could work only the 40 or so 

minutes that the statron was in sunlight 

WhEenitentered earth's shadow, we retrent- 

ed into the space capsule. Chur feet suffered 

Dany lve it hi pita to rub them torether as 

we worked 

lo charge the battenes, we had to by- 

nas the normal connections to the sola 

panels. We found extra electric cables on 

~ beard and cul them to length. Without 

Flowes our hands got stiff, but with them we 

could not comuch. We hooked up the first 
battery, and saw the voltwre rise 

“Everything started to move forward, We 
were able to charge asecond battery, athird 
rin LL ax of the enh 

Without the venhlaters to cirrulate an 
carbon dioxide from our exhalations he 
ered around us like a big ball. Chor heads 
eran Lo wche, our arm: and legs grew sliez- 
mish. We felt sleepy and limp 

"We switcherl onthe Power, ht vine he Ta 
denly the lights turned on and ventilators 
starled whirring. We realized the station 
wis saved, We had worked nearly 24 hours 

It Was time to sicep. 

SHIVi S lot Bt Fractually receded 
ind an epoch of flooding began, A& ice 
nelted, the humiclity rose into the Os, 
ind the 
antly clammy, “We fought it-foramonth 
recalled Dehanibekoy. “Finally the station 


entered longer periods of sunlivht. ane the 


hapless cosmonauts were cor 


interior Degan bo cry 


A COSMONAUT 
PORTRAYS A CRISIS 
IN’ SPACE 


HLViEEA EE Cet crip | Sort ut - 18 depicted 
in this pen-arnd-tnk sketch by General 
Urhaonibekoy. Here he ond Viktor 
Cai a ne re pice lechrt eoutonient fo 
charging decd batteries, Fur-lined suit 
shield themt from. bitter cold thot left i 
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dav record setin 1974-74 on board Skvlah 
Lie short-lived U. o>. space station thal 


i Udescendéed ina fireball over Austratia.” 


in Ves LAPeR COSMORAUES, La lucting a Ae 
cal doctor, orbited a record 237 days. It was 


Litt r Lheir departun that Salvut 7 failed, ne- 
cessitating the rescue mission by Dzhanibe- 


kov and Savinykh 
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ce ther ca np Surrouncdines Of oAl- 
yut 7, the two cosmonauts desperately necd 
drinking water. An ample supply arrives 15 
dave after they entered the station, borne h 
a Progress supply ship, an Unmanned space 
freighter résembling a Soyuz and guided ta 
salyut by Flight Control. [ts development 
Lrevolutionary acvance inthe Sove- 
ets’ abtity to maintain their space stations 
COON ill’ cy Per TOCs if Veq _ 

Broadcasters alr an interview with the 
orbiting duo—entériainment that Uris 
cpace-worshiping Soviets. Comparing the 
U.S. and U_S.8.R. programs, Dzhanihe 
cov states, “The Americans will go back to 
space stations because wilhoul 
eee Tino be CONnMUE© q 

And imcaeed th Ct FIBATS DOK diver- 
eent turns at & lork-un the preva to the st 
Ls the UW. s, focused an development of the 
chuttle, a reusable svste MOF Space anspor 
lation, the Soviets pursued a manned pres- 
ence in space stahions, relerating the trip 
there and back to throwaway Sovuces 

‘board Salvut a daily routine sets 
Arising at O800 howrs, thé men take the first 


of the day's four Continued an purge 38 


Pwo crews mulke a crowd in Salyit 
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International ride-shoring 
Boron Percent os 
Intercosmas: 

Cnening Saviue 35 in 
1980 (right), a recovery 
team pulls out Veleri 
Rvumin; he and-Leonid 
Popov, seated at left, 
returmed weak but healthy 
after 184 days in Satyut 6. 
several cosmonauts howe 
died in accidents during 
return to earth 

The Soviets fave 12 
mon-years of data on the 
effects of prolonged 
weirhtlessness on the 
human body and mina 


Experience triduciies that 


WOT Performance try 
decline after stays of more 
than four or ftee miuorths. 
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I ] 
menis—pork, cheese, honey cake, prunes tea, the men visit with ther families on 


and coffee. Turning to Salyut’s array of 85 = two-way television or talk with athletes and 





ecentifice instruments, they begm si hours entertainers diversions urraneed a id Sv 
of work: observing tarth'ssurtace, concduct- hollow al SUD DOR Thar that oversees the 
ing technical experiments, working withthe mental health of the lonely spacemen. Then 
station's astronomical and medical equip it 2300 they tuck inte sleeping cocoons [as- 
nent. Tea breaks and two more meals ease = tenecd toa wall and hope tor sound sleep, a 


the grind Pare WxUry inn Aen environment In which 
Lhe las chore Loe’ loathe; two hours of they can never entirely reiax 
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mill and stationary bicycle, li they slack off wastes into the Progress. The freighter 4- 


Fheht Control will nae, because in an envi lently ships its docking latches ind moves 
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ronment without gravity muscles atrophy away, to plunge back toward earth and in- 
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withappalling swiftness, Witheachexercise cinerate in the atmosphere 
seasion the cosmonauts generate an enve In one of many biological ¢xperments, 
lope of sweat thal thier’ try futibels to towel the cosmonniuts plant cotton seeds in inge- 
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olf. Every ten davs they shower, acomplex nious 


process that consumes an entire day ty and earth's geomagnetic field. Larner 


Aftera supper thatmight include cottage crews strogeled with limited results to grow 


cheese, assorted meats, bread, dessert, and plantsinanenvironment thal knows neinhe 





Gravity's heavy hand flattens Viedimeir Aovalenor and Viktor Savinyan after 74 dave o 
Salyur 6 Despite daily two-hour workouts on a treddmill dnd evercise cycle, long-duration 
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up nor down. Healthy vegetation could be 
essential for recycling air, water, and wastes 
and providing food for longer flights, such 
as a three-year round-trip to Mars. 

On July 21 the cosmonauts receive anoth- 
er Progress visitor. Along with fresh food, 
water, and fuel it brings another greenhouse 
and new space suits—indicators that the 
men will soon venture outside the station 
to work. 

The cosmonauts revel in newly arrived 
photographs and video films of their fam- 
ilies, looking at them again and again, They 
play recordings of carth sounds—of falling 
rain, rustling leaves, singing birds. With the 
absence of gravity they have gained an inch 
in height. They have grown accustomed to 
the station's fetid atmosphere but not to the 
awkward hygienic facilities, which substi- 
lute a vacuum for gravity in handling hu- 
man Wastes, 

The first cotton planting fails, and the cis- 
couraged gardeners sow again. 

Donning their new space suits, the crew- 
men open the hatch and emerge. Their goal: 
to install more solar panels on the under- 
powered station, Using tools designed for 
their clumsy cloves, they erect structures to 
hold the panels, then hoist them with lines, 
like seamen unfurling a sail, 

In late August they load trash into the sec- 
ond Progress. Flight Control fires its thrust- 
ers to adjust Salyut's orbit, The freighter 
departs for oblivion in the atmosphere 

The gray-thumbed gardeners, twice de- 
feated by reluctant cotton seeds, exult to see 
sprouts emerge. 






RED-LETTER DAY: the arrival 
. of a Soyuz bringing three com- 
, trades! Docking latches click, the 
hatch opens, and the crewmen embrace 
Viadimir Vasvutin, Georgi Grechko, and 
Aleksander Volkov. Dzhanibekov and Sa- 
winyvkh offer their guests bread and salt, 
traditional symbols of Soviet hospitality 
even in space 
Fora week the five cosmonauts share the 
crowded cylinder, conducting experiments, 
the hosts familiarizing the newcomers with 
Salyut’s welter of equipment. Grechkostud- 
ies the pollution of the atmosphere, which 
he compares to a dondelion’s fragile seed 
puff, so easily blown away. Each day 
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Dehanibekov wears 4 special vacuum suit 
that stimulates blood circulation in the low- 
ér body, a sign he will soon be feeling earth's 
fravily—zoing home! 

Using themselves.as human guinea pigs— 
a frequent and unloved choré—the men 
employ a small medical device to study 
acupuncture points for reducing the dis- 
comforts of living in zero gravity. They ex- 
periment with electrophoresis—isolating 
pure materials for lifesaving drugs—possi- 
blv an early space-based industry. 


.'5WE HUNDRED TEN days after 
Pentering the frozen station, 
' Dehanibekoy bids farewell to 
Volkov and Vasvutin and his faithful crew- 
miate Savinvykh. With Grechko he boarcs 
the Sovuz he arrived in. The transition 
marks the first time successive crews have 
manned the station without interruption—a 
historic landmark in the permanent occupa- 
tion of space. 

Their capsule begins the looping voyage 
home. At 9,500 meters 4 red-striped chute 
joltingly slows their descent. They bump 
onto the Kazakhstan steppe, and a recovery 
team closes in. Like other long-duration 
space voyagers, Drhanibekov is weak; a 
stretcher carries him to a medical vehicle. 
“Mother Earth is punishing me for leaving 
her for such a long time,” he observes, 

On board the Salyut, Vasyutin, a 33-year- 
old space rookie, takes over as mission com- 
mancder—a role he will fill only briefly 

Soon Vasyutin, Savinykh, and Volkov re- 
ceive their first robotic visitor—a module al- 
most as large as the station itself. In it are 
three tons of fuel and five tons of cargo, in- 
cluding more scientific gear—sizns the men 
will remain aloft many months. Equipped 
with jis own solar-energy system, such a 
module can fly independently with a space 
station, serving as an astronomical observa- 
tory, an industrial plant for processing al- 
loys and pharmaceuticals, or a giant 
greenhouse for producing food and oxygen. 

Savinykh, scrutinizing earth's surface, 
discovers promising ol and gas formations 
in the mighty Pamirs range in Tajikistan. 
From the springtime of his arrival he has 
watched the fields and forests take on the 
deepened green of summer, the hues of au- 
tumn, and now the gray presage of winter, 
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THE W/ORLD’S BUSIEST SPACEPORT 


Wore than ca thousand paoylods 
hove eee Inte orbit fram 
Plesetsk, ao military factlity set 
ene ‘&. fens, and peat 
bos G00 kilometers north of 


Grong 


Moscow. The cosmodrame aise 
serves i a faunch site for many 
of tie 440) missiles tested each 
yee 40) tines te averndite 
Li, a. fest figure 

hs esetsk began aso lourich 
site for military missiles, chosen 
for (ts taolation, rail line, and 
relative nearness fo potential 
US. targets. Total secrecy 
clocked its operations. Then in 
1966 the Soviets lounched 2 
satellite into.an orbital path 
. Thts 
triggered the “itioadty of 
Creoffrevy B. Perry, 
ihe Kettering Group of amateur 
SOVint snice anmolyets 


Pee iawn hy éfore 


organizer of 


Mathematically tracing 
the satellite-to ite origin, 
Mr, Perry announced to the 
world the new cosmodrome's 
location—1i8 wears before the 
Soviets acknowledged 
its existence 

Capitalizing on uriclossified 
LY. S. satellite onagery made 
cortier this year, analyst 
Charles Vick has lifted another 
tell from Plesetak. In his 
iiterpretive drawing (above). 
er & marks Plesets's 
airport. A military research and 
development center, B, stands 
The hub of the 
comple: borders the Yemtsa 
River atong tine BC; here stand 
perhope o dozen Iounchpods 
Silos ‘holding [CBMs—haoth 
operational and for testine— 
He alone fine B-D-E-F 


the fet 


hear Kochonds. 

















The new crew members have brought a 


preen thumb, The tiny greenhouses burgeon 
with sprouts of onions and lettuce 

They have also brought trouble 

Soon after Vasvutin takes command, his 
crewmate: observe that he is behaving ab- 
normally—"t a bundle of nerves,” Sa- 
Vinvkh confides in his diary. Kacked by 
fever. he remains all dayin his sleeping Dae. 
Increasingly the work load falls.on the expe- 
rienced but mission-weary Savinykh. He 
and Volkov persuade Vasyutin to consult 
with the ground. Around the world Soviet 


LeTESe, 


space-watchers eavesdropping on 


Trio of cosmodromes 


rate that 


Spaceships passing in the 
night, Mirand Salyut flew 
above Wash hein D.t., ist 
April (right), With such tortie 
exposures, Howston resident 
al D2. Maley monitors mary 


satellites. A cadre of 


Tale 
amateur slewths worldwide 


nravides mich of the available 


i 
publi 


At the [ 


pnifarnination. 

5. Space Command 
(left) in Colorade Springs, a 
monitor shows Mirs orbit 
Alert for missites fired from 
Soviet silos; mobile launchers, 
and submarines, the Space 
Command tracks some 6,000 
cpace objects, including 

rsd active Saviet satellites 


Salvut 
ransmissions detect ¢crambled signals: they 


assume the conversations concer militan 


matters, the usual cause for secrecy 

Back from Flight Control come recom 
mendations from Academician Oleg Ga- 
renko, the U.S.8.R."s top space doctor 
Vasyutin'’s mood improves, but anxiety per 
meates the In the long history of 
Soviet manned theht, with its rigorous psv- 
chological and physical scréenings (even 
a tooth thal can cause trouble 
before lift-off), illness has never curtaited 





MuUssion 





sustains the hile Lorca 
t characterizes the Soviet spac 
program. Oniy Baikonur sence sotetiites tito 
equatorial orbit, wittte Plesetsk launches 
theminto nearpolar paths. Kapustin 
Yor dounched @ sir dete Fri itary 
Married 
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To have to abort would be both 
costly and a. blow to morale 
The scrambled communications contin- 


& Mission 


ue, heightening the interest of Western 
Savinvkh and Volkov begin to 
deactivate the station. (in November 21 the 
three disappointedly enter their Soyuz taxi 
savinykh closes the hatch on the station that 
he and Dzhanibekov had entere d with such 
hardship 167 days before. 

heir capsule descends through a wintry 
sky and thuds onto the bleak steppe. A helt. 
radi whisks Vasyutin to a ntarty town, 
then an airplane bears him to a Moscow hos- 
pital Latce Word spreads that the youthful 
cosmonaut has sutferec.a severe inflamma 
perhaps Savinvkh ane 
Volkov are healtiny The 
praise on their accomplishments, 
which include 400 scientifi 
and the photographing of 16 million square 


Observers 
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nie Soviet 


JANATOMY of the 
space organism, | vis 
Clustered around 
a northern sub- 
ugh Fleht 
incon- 
carpeted with Oriental rugs. An 
showed the orbital! 


= iled Key facilities 
Nioscow, At Kaliningrad, 
url, my hosts took me thr 
Control, an electron 


eruoush\ 


Nerve CeALer 


ImmMens: video screen 
track of Salyut as it circled earth every 90 
minutes, Since February that screen has 
lashed with asecond blin, moving with Sal 
yut—the new space station Mir, Similar in 
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size, Mur bristles with six docking ports com- 
pared to >alyut's two, permitting | itto host as 
Many £5 [OUT large McHules. 

In another suburb | toured Star City, the 
campus-like training center for cosmonauts 
Here some 50 military pilots, about half the 
cosmonaut corps, ¢nioy pleasant housing 
and well-stocked shops that COnrast sharp 
* with spare facilities avail: to ordinary 
ilsest ovites. 








oo COSMONAULS are civilian 
thes occupy the center only when 
training fora specific Hient,” said Rex Hall, 
a London analyst of Soviet space activities 
whose specialty is the cosmonauts. “We 
think about ten of the total are women.’ 
| tollowe , an ib 
ustrious cosmonaut and 
L training simulators 
for Salyut and the Soyuz space taxi Seach 
an enormous water-filled tank he ld a Salvi 
mock-up; here cosmonauts work sub 
merged in simulated weightlessness. Anoth- 
er room held a centrifuge; used for spinning 
the cosmonauts 
spacetlight 
“Their training is much more rigorous 
[han American astronauts,” said Mr. Hall, 
Heap less 20 ) tan earlier, when no one knew 
the cosmonauts would face. Then ee 
 cleciad to violent spinning on the 
centrifuge, intense heat for 24 Koaes's while 
Wearing space suits, ejections from MIG air- 
craft in flight, parachute jumps 


| a i tart 4 ea 


conftinements in 


PNEIMNEErS 


dtren. treo ‘Bl Herero Von 
the centers conm- 


manding officer, past 


to help condition them for 
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[two-week 
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50M 
To orbit more than a hundred payloads a year, the Soviets 
employ proved boosters. All but two, the Protons, derive 
from ballistic missiles; all burn liquid fuels. These Charles Vick 
drawings incorporate available information and inferences 
taken from general rocket technology. | 
Not shown: a projected heavy-lift rocket aa 
and a medium-lift booster now being tested. 
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isolation chambers, We helieve several 
trainees died from stress." 

General Beregovoy spoke of the space 
program's Large user community—the hun- 
dreds of organizations that benefit from 
spice activities: | visited a few: Intersput- 
nik, the small Soviet-bloc version of the 
worldwide Intelsat communications. net- 
work; the meteorology office, whose direc- 
tor said space observations had sharpened 
forecasting by perhaps 20 percent; the earth 
resources Office that processes imagery as s0- 
phisticated as that from U.S. Landsats, 


ACEPT FOR the cosmonauts’ uni- 
forms, the biggest user remained 
unseen! the Soviet military estab- 

lishment: Subordinate only to the Commu- 
nist Party apparatus, the Ministry of 
Defense and its Strategic Rocket Forces— 
the elite of the armed services—direct a far- 
flung empire of design bureaus, manufac- 
turing centers, and launch sites. 

“Of the 98 missions of 1985, two-thirds 
were military, and many more had dual 
roles,” according to Nicholas L. Johnson, a 
leading Sovict space analyst with Teledyne 
Brown Engineering. Each January he pub- 
lishes a meaty review of the preceding year's 
activities. Selective combing of his Soviet 
Fear tn Space 1985 reveals much: 

January: On command from military 
planners in the Kremlin, a six-ton spy satel- 
lite changes orbit to swoop low over the 


[raq-Iran battlefield; three weeks later Iraq, 
a Soviet ally, launches a major offensive. 
From Baikonur a satellite known as a Gori- 
zont lifts into geostationary orbit; there it 
joins other satellites that relay television sig- 
nals and the backup hot line between the 
Kremiin and the White House. 

February: A mystery satellite, one of sev- 
eral for the year, goes into geostationary or- 
bit; observers speculate that it is a new type 
of military communications satellite. U.S. 
radar observes the strange death dance of a 
radar ocelin-reconnaissance satellite, or 
RORSAT: On command from the ground a 
nuclear reactor that powers the satellite sep- 
arates and is propelled to a higher orbit, 
where it will park for centuries with its ra- 
choactive wastes. (In 1978.2 similar satellite 
turned rogue; ignoring commands to sepa- 
rate, it tumbled out of control and spewed a 
swath of radioactivity across Canada’s 
Northwest Territories. } 

March: A new-generation spy satellite 
goes up, andit will function for 207 days—a 
record for the usually short-lived Soviet ar- 
biters. In an intriguing multiple launch a 
rocket carries up eight communications sat- 
ellites and dribbles them into orbit, Authori- 
ties announce the death of Venera 15, which 
fora year and a half made raciar maps of Ve- 
nus; & companion satellite, Venera 14, still 
scans earth's sister planet 

Apri: The Soviets orbit an ocean- 
surveillance satellite designed to garner 





Are the Seviets Ahead in Space? 





electronic intelligence trom U.S, fleet com- 
munications and radar signals. Such EOR- 
mAs, along with the nuclear-powered 
RORSATs, give the Soviets a capahility un- 
Tia ti hecl by L] te pace hardwa re 
May: To watch the Israeli evacuation of 
Lebanon, a spy satellite dips low over the 
action. Three navigation satellites jom the 
Lo i SE | R '5 wo comstellations ot "IVilEan 
> at Cc naAVIPALIOnN aids SE VE TA 
Carry devices to relay distress signals from 
ships anc aircratt as part af an international 
already it has 


write 


t it 
a oe 
And Mmiutar 
. 


search-and-rescue apparatus 


cay an estimated ! lj ges 
June: A large photoreconnaissance satel 
lite, heading from South America toward 
the U. S., suddenly breaks sup: experts de 
the Soviets triggered a destruct 
mechanism in tear it might land on un- 
friendly soil. Anearly-warning eine 
from busy Plesetsk Cosmodrome; it ison 
seven sent up during the year to detect Ur. i 
hallistic-missiie launches, VEGAS | and 2, 
scientific probes that will rendezvous with 
comet Halley, drop off r 
hotsoll of Venus and balloons 
nimosphere 
July: A space- 
setsk carrving wildlife for | 
hwo monkeys named Vermyvy and Gordyy, 
ten rats, 1.500 flies, iris plants, and ten 
newts—each with an eve lens and a foot re- 
moved. in sean a week later, ihe newts 
how that regeneration took place as.quickh 
sa cieurits prot iding insights into shou hu 
man injunes might heal in space. The plai 
ing of monkeys in near-polar orbit sugrests 
that humans soon may follow 
August: Two nuclear-powered 
SATs enter orbits that enable their 
follow NAT) fleet exercises 
september: Ten reconnaissance satellites 
look down—the largest number ever 
October: Twice the Soviets send up three 
rockets in a day—l7 launches during this 
busy month, | In orders from the Fround the 
nuclear-powered RORSATs that observed 
WATO 
oads into higher parking orbits 
Movember: In a lull following the October 
launch frenzy, only five satellites go up 
December: An electron! 
s climaxes a dozen launches for 
for the year 
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Weightless in water, cosmonduts 
renieorse extraveniculor activity at Star 
City, their training center outside 

foscow (facing page). Here they t 
solar panels on a Salyut : 


Svetlana Savitskayva tests ornare 


restau 
roche Li. 
welder di urine the fret female snocewalh 
below! She “demonstrated hin stomindg 
and streneth of a man,” dectored 


| by L. iz f 
ral Dehontbekot 


colle Pie rie (ren 


ates al 





SUSTAEN this busy launch rate, 
the Soviet Union relies on an assort 
mento! time-tested rockets. They e¢m- 
phasize Soviet policy of shunning exotic 
hardware in favorofthe pe and reliable, 
While steaciry Improving on it; Invariabls 
their vehicles have been powered by liquid 
ather than by solid propellants such as 
Ul-fated shuttle CAatlenger 
propellants that cannot be 
fhent or turned off once ignited 

Their workhorse ft 
launched the first inter 
missile in 1957," notes Charles P. 
foreign-technology analyst Space 
nd Rocket Center in Huntsville, Maba ima. 
“It's sent up over a thousand payloads.’ 


fuel ra 
hHoasted the 
tested betore 
the same thal 
continental ballisti 
Vick, -a 


with i he 
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In the mid-1 9605 he and others observed 
that the Soviets were sending up big pay- 
loads—bigger than their known rockets 
could Hft, Assembling scraps of data, Mr, 
Vick in 1973 published a tentative look at 
the Soviets’ Proton rocket, shill their most 
powerful operational booster 

Western observers learned that engineers 
were developing an even larger rocket. Ku- 
mors mounted. But data was sparse, and as 
usual the Soviets said nothing. 

In an obscure Soviet book Mr. Vick dis- 
covered a sketch of an unfamiliar launch 
gantry. From the construction of the gantry 
he painstakingly re-created the design of 
the rocket that would be married to it— 


LB 


the Soviets’ supersecret heavy-litt booster 

“This one defeated them,” he notes. “To 
achieve lift-off, they clustered some 1% en- 
vines for the booster’s first stage, The en- 
zines hact to fire synchronously or the rocket 
would vibrate until it tore itself apart. 

“The first test exploded on the pad at Bat- 
konur, leaving a scorch mark that was visi- 
ble on satellite imagery. The second ripped 
apart 12 kilometers up, The third rocket 
climbed nearly 40 kilometers, then nipped 
apart. Only now do the Soviets appear to 
have a viable heavy-hft rocket." 

Despite the Soviets’ cautious advance into 
space, they have known disasters. A rocket 
exploding on a Baikonur launchpad took 
scoresof livesin 1960, accorcingto James b. 
Oberg, a manned-spaceflight expert with 
the U.S. shuttle program, Seven years later 
Viadimir M. Komarov, pilot of the first 
Sovuz, became the world's first space fatali- 
ty when a chain of mechanical failures 
caused the craft to tumble on descent. 

In 1971 the first Salyut crew, returning 
after a triumphal mission, descended gently 
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MIIx 


CORE OF A 
SPACE COLONY 


Moankind's permanence in space muy 
begin with the Soviet station Mir, 
Russian for “peace.” Launched Februar 
1986, Salyut-aize Mir boasts improved 
control ond operations systems, 
expanded crew space anii— 
most sienificantly—a forward 
docking adopter equipped 

with five ports, 

Here, four craft—all 
already in use—deploy af the station 
A Soyue TM space toxit hos docked 
vertically. A second TM departs the 
forward port as:a:crew member inspects 
the docking seals. Flying in formation, 
lower, is a lorge module, nearty the size 
of Mir itself, Equipped for manned and 
UnTirined operation, tt could house 
experiments for astronomy, materials 
processing, or horticulture; periodically 
it will dock with Mir. At the station's 
stern rides a Progress freighter. 

Instde Mfir a cosmonaut monitors the 
control station while another fioats 
toward his compartment with sleeping 
cocoon and porthole—sracious living hy 
space standards. A treadmill for jogging 
stands at the cosmonout’s left 

First to occupy the station (eft), 
Viodimir Solovyvev and Leonid Kiso, 
at right, return last fuly after a 
25-day mission to Mir 
and Salvut 7 
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in their Soyuz. Recovery crews opened the escape capsule shot upward. At one kilome 

hatch, and the three men stared from thei ter it slowed, a chute emerged, ann the men 

stals—dceac. A defective valve had permit- landed, shaken but unhurt 

led their atmosphere to escape Cl Vick, Nicholas Johnson, Rex 
In 1963 a rocket stood on a ps t Bai Hall, and James Oberg belong toa loose con- 


konur, poised to hurlatwo-manSoyuzcrew federation of analysts who, spurred bw th 
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| is 
aunch crews challenge of Soviet secrecy, devote time and 
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toward Salyut 7. Suddenly 
saw flames leap up the rocket shaft; with immense ingenuity to penetrating and pub 
horror they realized the fire had destroved  licizing the U.S.S.R.’s space program. One 
the automatic switch torte ee cape system center tor this bemen ¢5 oo 6 the 
Now controllers in two different stations English town of Kettering, an hour by fast 


iad to order it to Tire SIMmUitaneously Sec train north of London lts leader is a retired 











onds passed. Flameenveloped the rocket. It physics teacher named Geoffrey Perry, 
exploded in a masstve fireball—just as the who two decades ago started a worldwid 
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sentry over the U.5.5.R.’s 1,400 ICBMs 
and 2 missile-laden submarines. All three 
alarms were KCBRM tests, detected by U, 5, 
curly-warning satellites. 

Early i in the space race the U.S.S.R. and 
the U.S. began experimenting with anti- 
satellite measures—rockets and other de- 
vices for destroying the other side's orbiters, 
In 1968 the Soviets tested a killer satellite 
that closed on its target and exploded, dis- 
abling the prey with shrapnel, A score of 
tests followed, with about half successful; 
then in 1983 the Soviets announced a test 
moratorium. Meanwhile the U. 5. had re- 
sponded with an antisatellite rocket borne 
by an F-15 fighter; it was fired three times 
before Congress put tests on hold in 1985. 

In 1983 a Royal Australian Air Force unit 
photographed Soviet seamen recovering a 
small space plane that had splashed down in 
the Indian Ocean after a single orbit. Four 
such flights have now been made, Some ex- 
perts believe the space plane could be a test 
model of a larger vehicle to ferry personnel 
to Soviet space stations. Others suspectitisa 
missile carrier that could drop out of space 
onto U.S. carrier fleets, 


N A RAINY DAY in Mascow | 
| Visited a great gray structure 
Y housing the Space Research [nsti- 
tute. The f acility had a worn look, as did its 
less-than-new computers. Worn, but not 
tired. For here a galaxy of scientists directs a 
vast panoply of space programs for explor- 
ing the earth, the moon, and points beyond. 
Reflecting the hospitality of its personable 
director, English-speaking Academician 
Roald #. Sagdeey, the institute has fostered 
warm international cooperation during the 
chilliest of international climates. 

During the moon race the institute sent a 
procession of vehi 
lunar flybys, lunar orbiters, lunar soil 
samplers. While Apollo 15 astronauts were 
exploring the moon's Mare [mbrium, the ro- 
hotic rover Lunokhod-| was analyzing soil 
samples only | ,000-kilometers away. 

The red planet beckoned, and the Soviets 
sent forth a succession of probing space- 
craft, each laden with tons of equipment. 
Two missed the planet entirely. Two 
crashed on the Martian surface—accicdents 
U.S. experts fear may have introduced 
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earth microbes to the Martian environment, 
Four other probes making the long journey 
met with only partial success. 

In 1688 two huge Soviet vehicles will 
avain venture to Mars, tostudy itsenigmatic 
moon Phobos. Ifeverything goes well, small 
landers will descend, then hop about in 
great kangaroo leaps, chemically analyzing 
the surface: 

The institute's greatest successes were to 
inhospitable Venus. Time after time Soviet 
robots have raced through the solar system 
to overtake the planet, croped downward 
through its searing gases, and soft-landed to 
photograph and taste-test the scalding soil. 
“The missions are aremarkahle testimony to 
Soviet capabilities,” observed Dr. James 
Head of Brown University, a leading U. 5. 
planetary scientist who has worked cooper- 
atively with Soviet counterparts. 

Cooperation between the two space pow- 
ers reached an apogee in 1975, when their 
spacecraft rendezvoused in orbit and the 
crews—two Soviets and three Americans— 
spoke each other's languages as they con- 
ducted experiments, Known to the Soviets 
as the Sovuz-Apollo project, it still is a 
source of national pride. 

As commander the Soviets chose Alexei 
Leonov, first man to walk in space and a 
demigod in the pantheon of Soviet space he- 
roes: Three-flight veteran Tom Stafford led 
the American crew, which included Vance 
Brand and Donald K. “Deke” Slayton, 

During training, Soyuz-Apollo crews and 
support teams Visited each other's countries 
half adozen times, giving U.S. experts their 
closest look at the Soviet space program, I 
talked with crew member Deke Slayton, 
now president of Space Services, Inc., a 
commercial launch company. 

“Fine, generous guys,” he recalled of his 
Soviet colleagues. “We were all pilots, with 
a lot in common. Their training was like 
oursexcept they spent less time in simulators 
and more in the classroom. They weren't as 
technically oriented, We were involved in 
engineering, while their role was primarily 
medical. They didn't like being guinea pigs, 
but they went along.” 

Mr. Slayton spoke of the cosmonauts’ 
lofty social status, “They're heroes-—almost 
revered. The Soviets have been playing at 
being atheists; and the cosmonauts seem to 
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filla vacuum.” And so it seemed to me. Ex- 
ploits in space stir the Soviet soul like a reli- 
fion—stirrings fanned by a government 
immensely proud of space successes. 

At the cult's pinnacle stands the martyred 
Yuri Gagarin, Only Lenin's likenesses out- 
number his among busts and paintings hon- 
oring Soviet heroes, At the numbing news of 
his fiery plane crash in 1968, Red Square 
spontaneously filled with silent mourners. 

Anestimated 175 space museums attract 


devotees across the land. In the vast Young: 


Pioneers program, the Young Cosmonauts 
attract the best and the brightest. Televi- 
sion, newspapers, postage stamps—all tout 
Sovict achievements in space. 


 EEDUNG the uneven progress of Soviet 
technology, I often wondered how 
this still industrializing land had 
achieved a lead role in the exotic arena of 
space exploration. For an answer my hosts 
tock me to Kaluga, 160 kilometers south- 
west of Moscow, where a century ago a rus- 
tic genius charted the course to the stars. 
Here Konstantin E. Tsiolkovsky, a near- 
deaf schoolteacher who had read Jules 
Verne, made the theoretical calculations 
necessary for man to “emerge from the 
bounds of the atmosphere," 

Soviet space research surged after World 
War Il with an influx of German rocket 
technicians who were pressed into service, 
The Soviets acquired V-2 rockets, along 
with blueprints for an ocean-spanning mon- 
ster designed to hit New York City. 

‘The stage was set for the final triumph, 
sending probes ever higher, in 1957 the So- 
yiets put in orbit a small sphere they called 
Traveler—in Russian, Sputnik. 

In the fine space museum at Kaluga I 
heard a recording of the next great event 
Tsiolkovsky made possible, the launching 
of Yuri Gagarin: the firm command to fire 
the rocket, the terrifying rear, then Gaga- 
rin's jubilantery, “Poekhalt!—Let's gol" 

That command to fire came from another 
great space hgure, serge! P. Korolev, the en- 
gincer whose forceful personality translated 
Tstolkovsky's calculations into rockets and 
spacecraft. The Soviets kept his name secret 
during his lifetime, referring to him only as 
Chief Designer. 

What of the future? Where are the Soviets 


Are the Soviets Ahead in Space? 


headed in space? Obviously no ready road 
map greets the inquirer. But my hosts gave 
some hints, anc Western analysts contribute 
plausible projections. 

Space stations: Western observers see 
Salyvutand Mir being replaced in a few years 
by alargerstation, This hinges on successful 
launching of a heavy-lift booster compara- 
ble to that which lifted Skylab. “They could 
assemble a large station today, piece by 
piece,” said Geoffrey Perry. “But it’s much 
more efficient tosend up large components.” 

U.S. Defense Department analysts ex- 
pect test launches of a jumbo rocket at any 
time, With a new generation space station to 
follow within a year or two, “When it flies, 
it will be huge,” calculates Charles Vick, 
“about 8.3 meters in diameter and weighing 
at least as much as Skylab,” 

Meanwhile the Soviets are expected to 
dock a5 many as four large modules at Mir, 
with continuously operating crews, 

Shuttle: The Soviets contend that their 
Inexpensive, mass-produced rockets make a 
shuttle unnecessary for the near future. “We 
see no need until the next century, when we 
will want to transport more material be- 
tween earth and space,” General Dzhanibe- 
koy told me. 

U.S. analysts disputethis. U.S. satellites 
have photographed the Soviet shuttle, De- 
fénse Department spokesmen add that it 
will look familiar—built partly from U.§. 
shuttle plans obtained by means of an im- 
mense Soviet apparatus for technology 
acquisition. 

Space industries: Despite a slackening 
of U, 3S. interest, Soviet authorities speak 
bullishly of prospects for space manufactur- 
ing and processing industries. Pharmaceuti- 
cals and semiconductors lead the products 
list. Gen. Vladimir Shatalov, chiel of cos- 
monaut training at Star City, states that 
space industries will earn 50 billion rubles 
(35 billion dollars) annually by 1990. 

To the moon? A number of U.S. au- 
thorities believe the Soviets will-establich an 
orbital moon station and from there colonize 
the lunar surface, “Thev'll do it partly to 
gain experience for going to Mars,” says an- 
alyst Marcia Smith, president of the Ameri- 
can Astronautical Society. 

To Mars? The Soviets feel a spiritual pull 
toward the red planet. “Even back in the 
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thirties, when Tsiolkovsky was alive, that 
was our dream," I heard from aged rocket 
designer Igor A. Merkulov. 

The logistics posed by a three-year round- 
trip are staggering. The Sovicts estimate a 
crew of three would require four and a half 
tons of food, ten tons of oxygen, anc 17 tons 
of water. “The technology of water regener- 
ation is advancing rapidly," Dr. Gazenko 
said. “But then there are the psvchological 
obstacles. How do you regenerate the hu- 
man sprite” 

When will a Mars mission get under way? 

Academician Sagdeev stated that a Mars 
voyage will not take place before the year 
2000, Nicholas Johnson interprets Soviet 
expectations to encompass lunar bases with- 
in 20 years, Mars expeditions a decacle later. 

Yet cosmonaut Savinykh, speaking in 
Yugoslavia, said he has signed up to ride a 
Mir to Mars before 1995. This sounds plau- 
sible to Londoner Rex Hall, “Once the Sovi- 
ets accumulate five or so years of success in 
Mir, they'll feel comfortable moving on to 
Mars. We could see three or four Mirs and 
modules in tandem, manned by a crew of six 
who work and sleep in shifts.” 

Soviets at all levels speak hopefully of a 
joint U. 8,.-0.5.5,R. mission to Mars. 

Military: Because the Soviets admitto no 
military space program, and with much 
U.3, information classified, Western ob- 
servers peer into a clouded crystal ball. Most 
agree, however, that Soviet militarization of 
space 1s extensive. 

Space stations play a definite military 
role, with cosmonauts engaged in visual 
reconnaissance and development of strate- 
git materials, Two >alyuts—3 and 5—were 
dedicated to military tasks. 

The Soviet antisatellite weapon is opera- 
tional, in contrast to the thrice-tested U. 8. 
version, And the Soviet A-sat can reach 
higher, to 3,000 kilometers, spokesmen for 
the Department of Defense stress. 

The Soviets’ rapid-fire launch capability 


confers an enormous military advantage. “If 
some of their satellites were knocked out, 
they could quickly replace them," observes 
Nicholas Johnson. “Qur smaller U.S. con- 
stellations of satellites would be easier to dis- 
able and harder to replace.” Even without 
the disruption of war, accidents had ground- 
ed the U. 5. launch system at the time of 
my writing. 

Soviet officials speak out vehemently 
against the U.S. Strategic Defense Initia- 
tive, or “Star Wars.” But many U, 5. ex- 
perts contend that the two superpowers are 
steering parallel courses, with the U.5.5. RB. 
perhaps out frontin space laser weaponry, a 
key component of “Star Wars.” 

“The Soviets already have developed 
ground-based lasers with the capability to 
blind low-orbiting U.S. satellites flying di- 
rectly overhead,” said a defense official. 
“These could be operational by the end of 
the 1980s. By then the Soviets could be or- 
biting space-based lasers for use against sat- 
ellites.” Development is also under way on 
weapons emploving particle beams, radio 
waves, and kinetic-energy devices. 





QO WHO'S AHEAD in the space race? 
“The U.S.S.R. has a powerful pro- 
» Sram, "said Sven Grahn, a Swedish 
space engineer and a leading member of the 
Kettering Group. “In many areas—manned 
flight, space medicine, materials process- 
ing—thevy may be out front. But they have 
nothing yet to match American shuttle tech- 
nology, and they can't go much further with- 
out a heavy-lift rocket.” 

Theirstrengths, analysts agree, lie in their 
methodical, building-block approach and 
the breadth of their commitment: strong 
military ancl manned programs, imagina- 
tive space-science goals, and a busy launch 
schedule—all while developing a shuttle 
and medium- and heavy-lift rockets. 

It’s a race without a finish linc, but they're 
running hard. a 


Pathfinders to the cosmos, a handful of brilliant theoreticians and engineers inspired 
the Soviet surge into space. Konstantin E. Tsiolkovsky, a small-town schoolteacher, 
formulated the theoretical foundations of space travel at the tum of the century, 

In the 19200 his disciple, Fridrikh Tsander, stimulated research and experimentation 
dominated by Valentin P. Gluishko, engine expert; Nikolai A. Rynin, space encyclopedist; 
Yun V. Kondratyuk, rocket theorist; and Sergei P. Koroley, a forceful engineer 


who melded his colleagues’ genius into the Soviet space program, 
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In the Far Pacific 
At the Birth 
of Nations 


By CAROLYN BENNETT PATTERSON 





Photographs by DAVID HISER 
and MELINDA BERGE 


wew flags in the Pacific go on proud display 
(below) at Truk State’s Xavier High School, still 
scarred by World War LI Shells. Traditions are 

kept on Yap state's island of Mogmog, where 
Western dress is discouraged (right). Such are the con- 
trasts among three new nations and a commonwealth. 
sponsored by the United States of America, that now 
are about to step onto the world Stage. 

















Maze of unsurpassed beauty, the Rock Islands of the 
Republic of Palau set tropical gardens atop coral ridges. 
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speedboats carrying tourists, mostly Japanese, carve 


glass-clear waters filled with a fantasy of sea life. 
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ROM THE SEA Puluwat is every- 
man's dream of paradise: an island 
set-in the blue depths of the Pacific, 
ringed by a coral reef that encloses a 
crystal clear lagoon, 

Ashore it looks like a garden, with tower- 
ing coconut palms lining the broad sand 
maths and great old breadfruit trees, their 
roots clutching the earth like gnarled fists, 
rising majestically above the green banana 
and taro patches 

And the people. The men bare to the sun 
save for their aus, a bright swath of cotton 
stretched tight between the legs and tied 
around the waist with loose ends swinging. 
The women in long skirts, their breasts un- 
covered, bending tow in obeisance when- 
ever they meet older males, The youngest 
children, nakecl 

It was like thison Puluwat, one ofthe Car- 
oline Islands, 1% years ago when the people 
held a feast to bid 21-year-old John Uruo 











farewell. Related by blood and extended 
family to most of the islanders, John at 
hit leave-taking drew a large crowd, who 
brought to the feast homegrown bounty— 
roast pig, fried fish, boiled breacfruit, taro 
root and leaf cooked in coconut milk, small 
sweet bananas, and coconut wine 

After the elders’ speeches John rose, “I go 
to jumpover the wall,” he said 
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The wall John went to leap was fgura- 
tive, built of conditions that separated him 
and fellow islanders from today’s world— 
isolation, poor health care and education, 
and few financial resources, In good health, 
John hada plan to overcome the others. He 
would go to college in the United States— 
the first from his island to do 50, 

Aided by a scholarship, John succeeded 
He graduated from Minnesota's Bemid)i 
State University, married an American girl, 
and eventually returned to Truk m the Fed- 
erated States of Micronesia, where I met 
him. There he serves the governor a5 a mu- 
nicipal affairs officer, In an area that in- 
cludes his home island of Puluwat. Having 
jumped over the wall himself, John Uruoe 
now helps others do the same 

Recently 1 spent nearly three months 
among three Pacific island groups known as 
the Marshalls, the Carolines, and the North- 
ern Marianas, in a part of the world called 


Afan of two worlds, John 
Uruo, left, pilots an 
outrigger sailing canoe on 
a visit to his home island 
of Puluwat in Truk state 
Some 18 years ago he left 
Puluwat for college in the 
Untted States, believing 
that he was leaping over a 
wid to the modern world 
Today, as a municipal 
uffairs officer for the 
governor of Truk, he helps 
such islands as Puluwat tn 
fhe struggle for a better 
life. John's American wife 
and fKvo teenage daughters 
live mostly in the US 
becouse he wonts the girls 
to be educated there. 


Micronesia. The islands sprinkle a vast 
ocean kingdom about the size of the conti- 
nental United States but with less hand area 
than the state of Rhode Island and a popula- 
tion of only 160,00K) 

Today the islands are emerging into the 
light of self-government, taking their places 
on the world stage after nearly 40 vears asa 
trust territory admunistered by the United 
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States under United Nations auspices. In 
May the United Nations Trusteeship Coun- 
cil recommended to dissolve this last trustee- 
ship. The dissolution now awaits 2 Security 
Council vote, which will formalize the new 
arrangements. 

Under new flags, the Marshalls in the east 
and Palau, a group of islands in the western 
Carolines, have voted to be republics, while 
the other islands in the chain have united 
as the Federated States of Micronesia— 
Kosrae, Pohnpei, Truk, and Yap. 

Although self-governing, all three nations 
are to be closely tied to the United States by a 
compact of free association, an arrangement 
unprecectented in U, 5. constitutional prac- 
tice. Under the compact the U.S. will ap- 
portion among the three a total of 2.7 billion 
dollars, including adjustment for inflation, 
over a period of 15 years, (Palau’s compact, 
presently being contested in Palau’s Su- 
preme Court, would run for 50 years but 
after the 15th year would be funded out ofa 
70-million-dollar investment fund.) In addi- 
tion the U5 will continue to provide airline 
and airport-safety services, public health 
and weather prediction, currency, an inter- 
national postal service, and disaster relief, 

For the Republic of the Marshall Islands, 
where on Bikini and Enewetak Atolls nu- 
clear devices were tested from 1946 ta 1958, 
the U. 5. has agreed to set up a 150-million- 
dollar trust fund to benefit islanders affected 
by the tests, * 

Finally, the United States assumes all re- 
sponsibility for the defense of the three 
states, asking in exchange that they remain 
closed to the military forces of other nations 
unless the U. S. agrees otherwise. 

The fourth group in the Trust Territory of 
the Pacific Islands—the Northern Mariana 
Islands—elected an even closer bond with 
the U. S., the status of acommonwealth. Its 
residents receive regular benefits from a 
wide range of U.S. government agencies, 
and their territorial government is given fi- 
nancial grants for special needs. Ultimately 
they will become U. 5. citizens. 


TERYWHERE on my travels. | 
looked for such walls as John had 
leapt and found many still standing. 
Others are crumbling, and some 
have disappeared. But [found that ltoo had 
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to jump over a wall, the wall of my own ig- 
norance about the area. 

Pipe-smoking and patient, Sam Mce- 
Phetres came to my aid. Archivist for the 
trust territory government, he recounted 
how the islands were settled in prehistory 
by intrepid peoples who sailed there from 
Southeast Asia, After the region's discovery 
by Europeans—Magellan came through in 
the 1520s—trouble followed. Spain, claim- 
ing everything, lost everything in the 
Spanish-American War of 1898_ The United 
States took Guam and the Philippines as ter- 
ritories; Spain sold the other islands to Ger- 
many, which lost them to Japan in the early 
days of World War I. 

Under a League of Nations mandate, Ja- 
pan energetically colonized and cultivated 
the islands until World War Ul, when the 
United States got them the hard way, with 
the lives of its fighting men In 1947 the U. 8. 
Navy set about administering the islands as 
a United Nations trust territory; the U. 5. 
Department of the Interior took over the 
administration in 1951. 

“But it was not quite that simple,” said 
Sam. “Having fought our way across the Pa- 
cific, island by bloody island, our country 
wanted to be sure they would never again be 
used against us. The territory wasdeclareda 
“strategic trust,’ a status thal gave us the 
right to fortify it with military bases and 
close off certain areas if necessary, 

“In fact,” said Sam, “we're sitting in one 
of those once closed-off areas neht now." 
His office in Saipan, the administrative cen- 
ter of the trust territory and capital of the 
Northern Marianas, was built in the 1950s 
by the Navy for the Central Intelligence 
Agency as part of a supersecret complex for 
training Chinese Nationalist troops to oper- 
ate inside the Communist-ruled homeland. 

The Kwajalein Missile Range in the Re- 
public of the Marshall Islands is another 
case in point. With the 600 native people 
moved out, “Kwaj” harbors 3,000 Ameri- 
can civilians in a 900-acre setting that most 
resembles a golfing condominium complex 
in, say, the state of Florida (pages 472-3), 

But the purpose of the island's develop- 
ment is far from frivolous. Situated at one 
end of the world’s largest atoll, Kwaj is the 

"See “Bikini—A. Way of Life Low,” by William §. 
Ellis, inthe June 1986 NaTIONAL GEOORAPHTIC 
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Pacific terminus of a U.S. missile range, 
where experts measure the splashdown ac- 
curacy of ballistic rockets fired from Van- 
denberg Air Force Base, 4,500 miles away in 
California. The facility is expected to play 
an important part should President Rea- 
gan's “Star Wars” technology go forward. 
For the use of Kwajalein and the other is- 
lands in the missile range, the United States 
pave a rent of more than 10 million dollars a 
year. The money goes to the Republic of the 
Marshall Islands, chiefly for transmittal to 
§,000 landowners, most of whom live on 
ntarby Ebeve. Many work on Kwajalein, 
commuting to some 600 jobs there. 


LUM OF THE PACIFIC,” I had 
heard E.beve called, but, even so, | 
was unprepared forits squalor when 
| arrived at dusk from Kwaj. Along 

a pocked asphalt lane, houses of sheet metal 
and cinder block crowded wall-to-wall with 
no space for grass or trees. Hands of chil- 
dren, some mere toddlers, ranged the street, 
their only playground on the 78-acre island 
where 8,000 people live (pages 474-5). Spot- 
ting me, the youngsters crowded around, 
incessantly calling “Hello.” 

The next day | visited the hospital and 
met the public health nurse. ‘To the question 
“How are things?” she answered: “How can 
I make a progress report to the United Na- 
tions when there is no progress? We need 
help! Today, for example, we have no insu- 
lin.” A serious matter when at least.a third 
of the adult population on Ebeye, az else- 
where in urban areas of the Marshalls, have 
diabetes, due to genetics and cliet. 

Making the steamy rounds of the several 
dimly lit, unair-conditioned, and expensive 
grocery stores, I found Ebeve lacked other 
things: fresh meat and fish, fresh fruits, 
fresh vegetables, In the freezer of the largest 
store there were only a few chickens and two 
cans of orange juice 

The next day [strolled about neighboring 
Kwaialein, where the banning of passenger 
cars gives streets over to the pleasantries of 
bicveles and foot traffic. The shops were 
filled with the plenty of their stateside coun- 
terparts: And as with U.S. military com- 
missanes worldwide, they were off-limits to 
the natives who work on the base. 

I noted three playing fields on Kwaj, a 
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bowling alley, swimming pool, and golf 
course. The bulletin board announced the 
Commodore's Ball up at the Yacht Club, 
$17.50 a person for cocktails, petit filet mi- 
mon, and dancing under the stars. 

I was glad my fellow Americans had such 
a good life on Kwajalein. But I wondered 
about the stark contrast on Ebeye. So I put 
some questions to various officials: Why the 
terrible crowding? It's due, they say, to the 
traditions of the people and their belief in 
the extended fanuly. Porexample, if you are 
in need and a relative is getting rent money 
or good wages from Uncle Sam, you move in 
with the relative. 

And why no insulin in the hospital? From 
Majuro, capital of the Republic of the Mar- 
shall Islaneds, the secretary of health services 
sends word: “Ebeve never out of insulin,” 





STLiice or Rod 
Aitching a vote, the daughter of Pedro 

C. Arnole hetps daddy win a seat in thie 
legislature, During o general election last 
year, American-style politics swept 
Saipan like a tidal wave, bringing 
mossive rolites with free beer and food, 
blaring loudspeakers, and posters that 
papered every vista. 
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Other officials agreed. Who to believe? 

High prices and poor selection of food? It 
is explained that the merchants on Majuro 
supply Ebeye's shops and con't appreciate 
subsidized U.S. competition from Kwaj, 

And what about the scant water and ¢ler- 
tricity? I'm told that new plants will be 
finished this vear. 

Shortly after I left the Marshall Islands, 
the U.S. use agreements on Kwaj expired, 
and some of the landowners occupied sever- 
al islands on the missile range, asserting 
their right to the land and demanding signif- 
icantly increased rent and direct negotia- 
tions with the U. §, 

During that uncertain period, the UD. 3. 
Congress enacted the Compact of Free Asso- 
ciation, which will provide to the Marshall 
Islands government nearly 400 million dol- 
lars over 30 years for payment to the Kwaja- 
lein landowners in direct income and for 
projects: Their development plan calls fora 
causeway to link Ebeye to six other islands, 
new roads, elementary schools, a high 
school, renovated housing, and a new dock. 

Hope for Ebeye rises as the walls that en- 
close it promise to fall 


LTHOUGH EBEYE is in the worst- 
case category, its problems are 
shared to some extent throughout 

the trust territory, Despite an im- 
mense flow of American money, effort, and 
goodwill, many islands still suffer from 
a shortage of water and power, poor to 
nonexistent roads, struggling educational 
systems, meager public services, few job op- 
portunities, limited natural resources, and, 
at the top of the list, inadequate health care. 
Much blame must be laid to the region's ge- 
ography, especially difficult when it comes 
to delivering adequate health services. 

In the Marshall Islands, as elsewhere, ev- 
ery island is supposed to have a health aide, 
operating out of a well-equipped dispen- 
sary, with access tod radio in the eventofan 
emergency. In.alife-or-death situation a pa- 
tient is picked up by boat or plane, if possi- 
ble, and taken to the nearest hospital, often 
hundreds of miles away, or to Howati. 

The bill can be astronomical, And it is 
paid for by the government. The Republic of 
the Marshall Islands is going broke trying to 
meet the cast of modern medicine, When | 
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was in Majuro, it was reported in the press 
that the republic's department of health had 
overspent its budget, and that all other 
departments would be cut to provide the 
necessary funds. 

Tasked President Amata Kabua about the 
story, and, sadly, he admitted that it was 
true. “But what are we to do?" he appealed 
to me. “We are a Christian nation. We can't 
simply allow people to die when doctors in 
Honolulu can save their lives,” 

The Marimed Foundation, established 
by two altruistic Bostonians, Dr, Lonny 
Higgins, 2 gynecologist, and her lawver hus- 
band, David, expects to address this very 
probiem with its specially designed sailing 
ship, equipped with the latest In meclical 
technology. The Higginses plan to enlist 
doctors and nurses for limited volunteer ser- 
Vice. Sailing among the islands, thev willuse 
their diagnostic, surgical, and treatment 
skilis, while teaching preventive medicine. 

Taccompanied the Higginses ona medical 
excursion to Arno Atoll, a three-hour motor- 
boat trip from Majura, We arrived at Ine at 
twilight, but already a huge full moon had 
risen, creamy white in a gray-blue void. 
Lonny’s supplies went from our motorboat 
toa rowboat and finally into our arms as we 
waded ashore through the gentle surf. 

A 15-minute stroll down a rutted lane 
brought us to the dispensary, where we dis- 
covered that the health-aide was off-istand, 
taking a refresher course in Majuro. 

The dispensary was far from clean. The 
refrigerator dicn’t function for lack of elec- 
tric power on the island. The broken toilet 
was useful only with water supplied by a 
bucket. The few supplies included a cream 
forburns, aclampforan umbilical cord, test 
tapes for diabetes, vitamins for pregnancy. 
The single bed even lacked a mattress. 

My husband, Pat, and I headed for the 
beach, where we unrolled our mats and slept 
undera full moon. Then about 3:30 4m. we 
awoke in eerie darkness: Totally unexpect- 
ed to us, with the impact of a miracle, there 
Was a magnificent full eclipse of the moon. 

The next day, stripped to the waist in the 
terrible heat, David Higgins scrubbed down 
the dispensary walls while Lonny drew'sim- 
ple, colorful pictures ofthe human reproduc- 
tive organsasa way of teaching her patients, 
Then they (Continued on page 476) 
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REPUBLIC OF THE 








ISLANDS 


Oceanic butl's-eye, Kwajalein Atoll is the taint for rockets 




















(above) launched 4,500 miles away in California. The 3,000 
Americans on the 900-acre island (right)—mostly conilians 
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emiploved by privdte contractors to the Uo 


Army Strategic Defense Commond—enjov 





such amenities as the supermarket dubbed 
‘Surfhvay” (below). Some &,000 Marsnatiese, many 
commuting to jobs on “Away” oy boat, occupy 78-acre 
Ebeve (distant island, might). The OU, 5. poys-more than 
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(Conttanued from page 471) 
That day 


had come with us from Majuro 


De gan ArriVInNEe 
assisted by three women 
a pu thie 
health nurse, a social worker, and 
deBrum, a Marshallese member of the Mar- 
immed Board—Dr,. Lonny Higgins examined 
17 women. She discovered a pelvic mass, a 
thyroid abnormality, and 
disorders. O27 Pap smears taken to Hawall 
for testing, six signaled follow-up tests 

And that night another seeming miracie 
transpired. As darkness fell, we heard sing- 
Ing and saw a procession of lanterns swing- 
ing down the road. The island chief and a 
laughing crowd of women and children had 
come bearing gilts of bananas, fish, pork, 
and breadiruit, And time slipped away in 
dancing, singing, and speeches from a host 
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OVING EVER WEST, wetlew to 
Rosrae, one of the four Fecderat- 
ed States of Micronesia, where 
in the 19th century 





ciseases 





brought by traders and American whalers 
nearly wiped out the native community. 








Incidentally, | was told that the seagoing 
visitors of that dav <0 ha tially ittered a 
certain four-letter expletive that islanders 
gave wil white people the name “ohshits.” 

When the Congregational 
arrived, Kosraeans flocked to Christianity. 


Now the church, clinging to past-century 


Missionaries 
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strictness, 16 Kosrae s most powerful force 
Women are modestl clothed—hbathing 
Suits are Loo risque, even for visttors—and 
Sundays are strictly for churchgoing 
The American présence today appears 
benehtial, a= we saw. upon arrival on Kos 
Tae's €normous new jet runway (pages 478 
legacy of the trusteeshipand hig enough 
7275, although such planes have vetto be 
schecuied through Kosrae 
We were met bv Abad F.cs- 
rac's 34-year-old director of tourism, and 
(Christopher (Connor, a 25-year-old Peace 
Corps volunteer assigned to develop tour- 
cm. Slender and dark with a neatly 
trimmer! musta he, Chris. Fe | hotelier, Cate 
to Kosrae from New York City’s Waldorf 
Astoria, where he worked in guest services. 
Aside from the island's beauty the major 
sight is the Letuh ruins, whose huge stone 
walls, canals, and kings’ tombs speak ofa 
highly developed culture that flourished 500 
Teddy John, Kosrae’s historic 
preservation director, guided us through the 
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YEAS ALD 


Tears flow asa Civic 
Action Team “Doc™ on Yap 
investipaites an injured 
foot. Composed of men 
from the United States 


Navy, and Aur 


AUriny, 
Ferce, Covtc Action Teams 
regularly spend several 
months on duty in the 
Federated States of 
Micronesia, responding to 
needs identified by the 
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Stute EnVirn rerio | rey 
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with free movies 


jumble of stone, still in private hands and 
littered with beer cans 

A burly man with black hair and beard, 
feddy spoke with deep regret about the con- 
dition of the ruins and of his hope that the 
could buv the land and stabilize 
the stone structures. “When Iwasa boy, wa- 
ter still flowed through the canals, and | 
could dive off the walls.” Teddy tof us. “i 


rovemment 
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we could dredge the canals, we could make 
the place look like the old days." 

When Leluh was at its heizht, the king 
and high chiefs owned all the land and lived 
with their servants in this city of more than 
a hundred walled compounds. The com- 
pounds of rovalty were used for burial as 
well as worship of Kosraean gods, 

“Those gods must have been really pow- 
erful,” Teddy said with a smile, “because 
Rosracan legend claims that magic moved 
these stones, since the people had no ma- 
chines to transport such heavy material.” 

Teddy invited us to dinner at his two- 
room, concrete-floored home, where we met 
his wife, nine children, and a lively group of 
Americans, mostly government advisers, 
whe like to hang out at Teddy's. Teddy is an 
admiring listener to the swirling conversa- 
tion. “I Jearn so much every night,” he told 
me. He is, in fact,.an intellectual but is too 
innocent and modest to discern it. 

Thirteen Americans on the island are 
in the U.S. Army, part of a Civic Action 
Team. They live at spick-and-span Camp 
Wilbur L. Trahan and work on civic proj- 
ects such as road and bridge construction, 
government buildings, and school play- 
grounds. Everybody 1s invited to their 
monthly outdoor movies. Hundreds find 
help from “Doc,” their medical corpsman. 

The tearn’s Doc, Set. Leonard Resler 
from Boulder Citv, Nevada, explained: 
“Each Civic Action Team stays for six 
months, and we're getting ready to pull out, 
but lam grateful for this experience. I have 
the feeling that we have really helped." 


HE SAME FEELING prevails at 
The Village, a hotel in Pohnpei that 
emplovs some 30 neighbors to serve 
guests in but 71 rooms. By employ- 
ing a larive staff only part-time, the innova- 
tive American owner-managers, Bob and 
Patti Arthur, run a first-class hotel] while 
recognizing native habits andl tracitions, 

“The people here value their leisure 
time,” said Patti. “They also need time for 
their pattern of livirig. A funeral, for exam- 
ple, takes four days,” 

The Villaze demonstrates how tourism 
might proceed in today's Micronesia, Built 
on a hillside, the hotel rises in a tropical 
garden with an open-sided dining, bar, and 
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lobby area. Positioned for privacy, thatch- 
roofed guest cottages are screened to permit 
the full sweep of Pacific breezes. 

The island's town, Kolonia, is capital of 
the state of Pohnpei as well as capital of the 
Federated States of Micronesia. Although a 
new FSM capitol building isin the planning 
stage, the seat of government at present is in 
the remodeled Navy hospital, a one-story 
frame left from the 1940s, The national con- 
gress meets in the old operating room; the 
president's office was the children's ward, 

Calling on President Tosiwo Nakayama, 
[learned the story of his life—another tale of 
walls und extraordinary effortto scale them. 
Nakayama's father was a Japanese busi- 
nessman sent to Truk before World War IL. 
He marred a girl from the island of Ulul in 
the Namonuito Atoll. 

When the Pacific war broke out, the fami- 
lv, now with several children, settled on 
Dublon in Truk Lagoon, Japanese head- 
quarters. It was from Dublon, at the age of 
nine, that young Tosiwo heard the “omi- 
nous, incessant, ever louder drone” of the 
U.S. airplanes thatsank a Japanese flect of 
60 naval and cargo vesseis.* 

At the end of the war the United States 
sent home all the Japanese nationals living 
in Micronesia, including the elder Na- 
kayama. Deprived of his father, the young 
Tosiwe took on the responsibility of his fam- 
ily. He went to work and earned enough 
money to take his mother and sisters back to 
her relatives on Ulul. Only then, at 16, did 
Tosiwo voice his ambition: “I want to go to 
school.” He had never spent a day in a class- 
room up to that time. 

Nakayama eventually went to the Uni- 
versity of Hawaii on a U.S. government 
scholarship, where the quality of his mind 
and personality attracted attention, and he 
was set on the track of leadership, 

What kind of influences shaped the young 
Nakayama, I wondered. 1 decided to visit 
the island of his mother's people, Ulul—a 
resolve that sent me on the unforgettable 
voyage of the Micro Dawn. 

All the outer islands in Micronesia are 
supposed to be regularly served by such 
ships, sent by the various governments to 
deliversupplies (Continued on page 496) 


“Ser "Life Springs From Death ih Truk Lagoon,” by 
Svivia A. Earle, inthe May 1976 Geocrariic 
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(Continued from page 477) and people and 
pick up island produce—copra, woven 
mats, handmade rope, and the like. The 
trips last from one to three weeks, depend- 
ing on distance. 

Sam McPhetres warned me: “AU field 
trips are late getting off, all take longer than 
expected, and there is no regular schedule.” 
Ona tight schedule myself, 1 had hoped fora 
one-week trip out of Moen, the capital of 
Truk, and was assured that I would have it. 
Sam volunteered to go along, And the gover- 
norof Truk assigned John Uruo to accompa- 
ny us, my first meeting with the young man 
from Puluwat. Things looked good. 


NW THE SAILING DAY we moved 
on board the Micre Dawn and 
watched it being loaded. Into the 
forward cargo hold went the stock 
for island customers to buy after they had ac- 
quired some cash from the sale of their co- 
pra. Into the main hold went box after box of 
canned goods and other foodstuffs from the 
United States: sweet potatoes, peaches, 
evaporated milk, soy sauce, mixed vegeta- 
bles, shortening, green beans, and huge 
bags of rice, flour, and sugar—much of it 
destined for the school-lunch program. 

Then came the passengers, the mén in 
their thus with sleeping mats and lethal- 
looking machetes; the women with coconut- 
frond-wrapped parcels of food-and bags of 
coconuts for drinking; the children, racing 
madly around the ship. 

The cabin passengers were a dedicated ht- 
tle band of government people working to 
bring some services to the islands: two edu- 
cators testing students, a nutritionist check- 
ing on school food programs, a health officer 
examining needs of the handicapped, anda 
voung American physician, Dr, Don Pres- 
ton, a graduate of Oregon Health Sciences 
University serving in the Public Health Ser- 
vice, accompanied by a health aide. They 
would inoculate the infants and tackle any 
medical problem that arose, 

Another cabin passenger, Father John 
Fahey, a Jesuit, joined us at railside. He 
ministers to the people of Pulap, Tamatam, 
Puluwat, and Pulusuk, an island group in 
Truk state collectively called the Westerns. 

“But isn't the Micro Dawn going to Na- 
monuito?” I inquired. “Yes, but after the 
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Westerns,” replied the priest. And sure 
enough, that night we sailed for Pulap, 
home island of the ship's. captain. 

I tried to see things as philosophically as 
Father Fahey, who laughingly explained: 
“Out here we are constantly faced with ei- 
ther a crisis or an emergency. We are often 
chagrined but not surprised,” 

We stayed at Pulap four days, living outa 
pattern that would repeat itself at each stop, 
Outside the island's encircling reef the Afi- 
cro Dawn launched two deck boats with out- 
board motors that shuttled back and forth 
throughout the day. 

We all went ashore, leaping from a ladder 
on the side of the ship into a small boat as tt 
bobbed up and down in the heavy swells, 
hoping nat to fall into the sea and attract the 
four ¢normous sharks that hung around the 
stern feeding on ship's garbage. 

On the island the men loaded copra onto 
the boats while the women barbecued a deli- 
cacy, turkey tails, bought frozen from ship's 
stores. The doctor set up a clinic, and the 
government people went about their respec- 
tive assignments. 

We sailed for Tamatam, 15 minutes 
away, and spent another two days—a delay 
that killed any prospect of reaching the rest 
of the Westerns, much less Ulul, in the 
hoped-for span of a week. So, we radioed 
Moen to send a chartered boat to pick us up 
at Puluwat, the Micro Dawn's next stop, 
and were tald that a 40-foot fishing boat, 
Miss Namonuito, would come. 

Then on to Puluwat, where John Uruo 
was clearly a star as the local boy who made 
good. He introduced me to Eric Sanford, a 
Peace Corps volunteer, who told me a story 
After a 1982 cholera epidemic in Truk, a 
campaign to provide all the islanders with 
latrines got under way. Eric himself helped 
install 60 of them. 

“T spoke to each family, emphasizing the 
importance of toilets to everyone's health,” 
Eric said, “Yet today only 10 percent of 
the islanders use them.” On the other hand, 
Eric alto helped build 29 water catchment 
tanks and improve seven others, providing 
healthier drinking water and the frequent 


showers that everybody loves to take. 


And the islanders are ambitious for their 
children. Although Truk state supports an 
elementary school on the island, junior and 
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senior high school students once had to go to 
Ulul for classes, To keep their early teen 
agers at home, Puluwat built the Puluwat 
Middle School, a cluster of cottages with 
thatched roofs, latticed walls, and sand for 
Hoors. Puluwats own 4 
have returned to staff the schoal 

Cn our third day at Puluwat, the char- 
tered boat Wiss finally turned 
upatter having been lost. Since the boat's ra- 
dio didn't function while the motor was ruh- 
ning and the 26-year-old first-time captam 
failed to méspire confidence, we decided to 
stay withthe Micro Dawn, despite whatever 
time it took 

After astop at Pulusuk the Micro Dawn 
lostan engine as well asits radarand ran low 
on both food and water, Under the circum- 
stances the captain decided to return direct- 
lv to Moen to refit and resupply. We sailed 
into [ruk’s capital 11 days aiter leaving it 
I never did get to President Nakavama’s 
island of Ulul 
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HEN WE LEFT TRUK, we 
flew, of course, on Air Mike, the 
nickname for Gcaiinaialis 
Micronesia, the only jet service 
linking all the new nations of Micronesia 
Sut Air Mike is more than an airline, itis a 
lifeline. Dividing planes into cargo and pas 
Senger sections, it carnes everything, in- 
cluding automobiles 

The airline's “island hopper” is a kind of 
trolley car of the Pacific, with the down- 
home flavor of the neighborhood streetcar 
stopping at island after ishind, the 727 picks 
up presidents and governors, missionaries 
and teachers, entrepreneurs and lawyers 
all of whom know one another, Totravel on 
Air Mike is like being at a party—daily evi- 
dence of how small the vast Pacific truly is 





For Air Mike's arrivals on Yap, the last of 
hour states of the Federater| States of 
1a. th at T would Cover. the sense of 
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Micrones 





Harty hemhtened, A crowd of Yapese, Jed 
by Governor John Mangefel, met the plane, 
to welcome Incoming passengers and visit 
hose on-toing, whoinvanably debark 
for just such talks during the short 

The air terminal isa metal-roofed shed di- 
vided by woven bamboo half walls. Its gift 
shop i a counter where trays of betel nuts 
aré sold; a snack on page 492) 
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(Continued from page 487) bar stocks 
Ziploc bags of pepper leaves and lime for en- 
hancing the pleasure of betel-nut chewing. 

Governor Mangefel, his mouth blood red 
and bulging with bete] nut, wore informal 
attire: thongs, shorts belted below a bulging 
tummy, and sport shirt barely closed with a 
single button, 

His appearance deceives, The first college 
graduate from Yap, with amajorin English 
literature from the University of Hawaii, 
John Mangefel-is a writer of wit and learn- 
ing; he also has winning charm. 

Yap is famous for its money, big stone 
disks first cut and brought from Palau cen- 
turies agd and intermittently transported 
since: lsaw hundreds, inall sizes, lining gar- 
den paths, adorning home platforms, and 
congregated in the yards of lofty meeting- 
houses. Yap has more than 6,000 pieces 
of this traditional stone money, whose 
histories and owners are known and whose 





value iscalculated by thedifficulty of the trip 
and the cost in human life to bring the disks 
across the sea from Palau by sailing canoes. 

Yap 1s also known for its caste system, 
possibly the greatest wall still separating it 
from the modern world. In times past, high- 
caste villages, with chiefs, nobles, and com- 
moners regarded as “pure,” were expected 
to take care of the Jow-caste villages, whose 
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servants and serfs were considered “pollut- 
ed." Inexchange, the low-caste villages pro- 
vided goods and services, usually menial. In 
both castes women were in aclass below and 
apart, not even expected to eat from the 
same taro patch as men. 

While this feudal system is eroding, some 
caste distinctions remain, with gratuitous 
services still demanded of the lower caste 

| heard the story of a high-caste, college- 
educated government official whose mother 
hac an old man of low caste working in her 
yard, even though blind. “Why,” he asked 
his mother,“do you keep this poor old man 
struge@ling to serve your” 

“Because it's God’s willl” she cried. 

When I talked ta Henry Worswick, princi- 
pal of the 400-student high school on Yap, I 
learned that he has seen “tremencious social 
change” since starting in education 20 years 
ago. Yet “J find the situation alarming,” he 
said, “when people are denied educational 


Bidding for importance, 
the armniall state of 
Melekeok in Polau lobbies 
to become capital of the 
republic. Here Governor 
Thomas Tellei, left, ard 
Andrei Demei, speaker of 
the state legislorure, show 
of a model of their plan 
for a-250-million-dollar 
city, with a capitol, hotels, 
hospital, schools, airport, 
and roads. The road they 
stand on stretches only 2.7 
miles, its entire length 
maorked by a dowble yellow 
liné.to prohibit passing, 
despite the fact that 
ainiost all traffic is on foot 
or motorbike. 
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and job opportunities, promotions, pres- 
hge—all because of being low caste.” 
Governor Mangefel is a:conservative and 
wants to preserve what he considers the best 
of Vap's cultural heritage: respectfor elders, 
the extended family, and reliance on private 
initiative rather than government subsidy. 
On my last night in Yap I went with New 
Yorker Becky Hynicka, of the Girl Scouts of 
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the U.5,A., to the community center at Co- 
lonia, the capital, to witness the investiture 
of Girl Scout Troop No. 34. The governor 
came in his usual dress, with a betel-nut 
bulge in his cheek, and sat on the floor until 
the moment called upon to assist in pinning 
his daughter, Geneivie, one of the new Girl 
Scouts. Just before the ceremony, the girls 
sang “Pacldle, Paddle Your Own Canoe." 

It was all something of a wail-jumping 
experience: that these little girls, growing up 
female in a society shill rooted in feudalism, 
could each vet aspire to paddle her own ca- 
noe. [was touched. 


HE WESTERNMOST among the 

emerging nations of the Pacific, the 

Republic of Palau (or Belau), popu- 

lation more than 15,000, is divided 
into 16 separate states, each with its own 
governor, lieutenant governor, and legisla- 
ture. Most state populations are very small, 
and one wonders if anyone has time for any- 
thing but government, American stvle and 
democratic though it may be. 

An example is Peleliu, the tragic island 
where more than 13,000 Americans and 
Japanese died during less than three months 
of fighting, often hand to hand, in the au- 
tumn of 1944. Pat and I went to Peleliu from 
RKoror, the republic's capital, by speedboat, 
a Wave-tossing, rear-slapping 45 minutes, 
and arrived to discover it was thé state's 
election day, with five candidates running 
forgovernor. Although Pelcliu claims a pop- 
ulation of 2,000 people, only 400 actually 
live there. More registered voters live in 
Koror than on their home island, and 800 
send votes from Guam. The situation is sim- 
ilarin Palau's other states, 

A current joke puts a laugh in the truth, A 
man walks into a bar in Koror and calls out, 
“Hey, Governor!” And half the men in the 
place stand up. 

Butthat's only the state story. The nation- 
al government is headed by President Laza- 
rus Salii, followed by a vice president, a 
cabinet responsible for five ministries, a ju- 
diciary, and a legislature with a 16-member 
house and a i4-member senate, 

Then there’s the hereditary leadership. 
Each village has tenchiefs, ranked inimpor- 
tance. And, dividing the island group, there 
are two paramount chiefs, Never, I thought, 
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have 50 few been 30 governed by 50 many. 

With all these people on government sala- 
ries, itis not surprising that at least half the 
paychecks stem from the government. But! 
did find two people independently swim- 
Ming against the tide. 

Masahuru “Max” Moros of Koror, about 
50 years old, gave up a government job in 
the marine resources department to go it 
alone as a fisherman and farmer, On his 
small plot he raises Chinese cabbage, sweet 
potatoes, Cassava, bananas, papayas, coco- 
nuts, three varieties of limes, and betel 
palms, saving the three dollars a day needed 
tosupply his wife with betel nut. For protein 
and extra cash, he goes fishing or crabbing. 

“Since I stay home,” he told me, “I make 
four times as much money as working for the 
government. The other night I trapped 35 
coconut crabs and sold 70 to make 5180. 

“Palau imports as much as 75 percent of 
its food today,” he lamented. “But the peo- 
ple could grow or catch everything they 
need, just like they once did," He failed to 
mention that beer is Palau's second leading 
import, after fuel oil, and that its dollar val- 
ue is twice that of all the country’s exports. 

Harson Shiro, a young man who went to 
school in Michigan and Texas, returned 
to his native state of Ngaraard, determined 
to help young people find meaningful 
work—and dignity—at home. He was 
building a-hotel virtually single-handedly. 

We went on another tooth-jarring boat 
ride to see how he was coming along, Ona 
sandy strand shaded by magnificent old 
trees stood Harson’s first unit, a single 
room under a thatched roof, decorated with 
staghorn corals and carved storyboards, 
equipped with a pool table, and set up to 
serve drinks and food. Nearby, thatched 
roofs already covered sites for six guest cot- 
tages, and planking lay stacked for walls. 

“Refore cutting a tree for the planking," 
Harson told me, “we dance beneath it to pay 
respect for the life of the tree and the lives of 
the people who have passed beneath it.” He 
and his young assistants plant ten trees to 
replace each one cut. 

Harson’s big push was for money to pour 
concrete floors in the cottages. “Tourism,” 
he said,"is the hope of our future." 

In Koror, President Sahi agreed. He invit- 
edustoapicnic (Continued om page 403) 
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Helievwing surrender dishonwahle ane 
fearing that victoriius Americans would 
kill, torture, ind rape. hundreds of Japunese 
settlersuntscidters leaprtie their death from 
chffsnow known as Bangali and Suicide. 

L had stood atop Ranzal Chiff, rising ahecr 
from the foaming sea, and, in my mind's 
eye, sew the horror, Whole families cane to 
jump, the children lined up by age with the 
youngest at clift'sedge On command, cach 
child juwshed off the one in tromt, aotil the 
father pusher the mother ane he turned ane 
jumped with his back ta the sea, so 05 not to 
lose his nerve. And all the while, Aiviericans 
in small boats: atfshare broadcast ploas im 
Japanese for them not to pump ancl attemyit- 
ed to save those who survived: 

The governor grew up to go to high school 
tnd college on Guam, workine his wav. He 
Sturted! his business career on Saipan with a 
single ges pump that ded toa rental uvemey 
for jukéboxe: and electronic Games, then 
slot machines, und now poker machines, o 
poplar hotel cuter Liinment 

But polities is Gavernor Tenorin sdeapest 
interest, as Lobserved fiesthana cluring his 
rin forasecondiorm as governor ‘Uhe cum 
paign was a corker, with public debates 
turned will with aoeusdtions, massive ral 


lies fueled by free beer and food, newspaper 


crusades, and iustraited posters mailed to 
every tree and post, The political tenmypwst 
was brewed! in the leapot of a mere 7,000) 
voters, OO percent an Soipiin, virtually ull 
the rest on the islands of Rota and Tintin. 


So AMERICAS of the election ws, 
however, Janet McOoy, the High 
Commissioner of the Trust Territo, 
tyvotthe Pacific, secs the islanders 
as filtle champed by the USS. presence in 
fundamental values and sense of identity 
“OW ‘course, Pve seen the imipravenients 
brought by ourcountry,” she told me, listing 
warplane runways anl COMSAT stations 
In each capitil, tiaternal and child health. 
care programs, Head Start clisees, ane 
many college-cucied young people. “Bart 
What [see most is a group of people who, 
down the centunes, through ocripation 
hy four totally different governments— 
Spanish, German, Japanest, an! American 
- -have managed to retain thelr own culture. 
They have remained truce to their own 
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Behe and waved! ide, have never troly 
boon de<tiitatedl, andl are now, wt last, free 
lo povern Ihenmselves, to moke their own 
decisions, te handle theirown affairs. 

“The best thing we mav hive dome is to 
help educmte und train exceptional island 
lcarlers,” she said. “In the four and-a half 
yvetirs Thave been here, I've seen them grow 
fii maduine, et howe anid at the UN.” 

Lazarus Salii too had spoken of these 
leaders “They had all onee served toyetherin 
the territury-wide Congressal Micronesia: 
FSM President Nakovarma and BHethwel 
Henry, speaker ofthe FSM Congress; Gov- 
ernor Resin S. Moses of Polinpei, Governor: 
Moangefel of Van, Governor Tenorio of the 
Northern Marianas, President Kabuaof the 
Marshalls, and President Sali himself, The 
Congress of Micronesti had limited power, 
subient te veto by the OLS 3. high com@mis- 

shormer bial withan delvine- nied consent voice 
in uppmntments. It was their traming 
vrotned—aond they bac all bets together. 

“There was 0 lime when many of us 
hoped.” saul Sulit, “that we could hove 
Limited States af Micronesia——one nition. 
tur it was notte be = 

lremenmiber my lovtmeetiig ithe Peder- 
ated States with Tosiwo Nakayama, Beth- 


wil Heourv, and Resis Moses. [ had invited 


them und their wives ti boneh ap The Willave 
on Pohoped, and we were served celficious 
freth arali and breud{ruil salad in the big, 
breese-swept dining room As We lingered 
over tosses of white wine, a tropical storm 
blown, aad tn tht fry of wind fond tain we 


stemmed to drew closer to one another, 


Ginoe | bad mentioned to President Na 
navi thal | hac heard the Amercan ad- 
ministration of the trust territory described 
tis the “seaitlal af the Preite ” And be had 
hen quick to respond “Noto, We awe ev- 


en'thing to the United States. You gave us 


our freedom, the right to spewk our mines, 
And education,” 

Now he spoke apuin of the United States 
and the difficulty of having «brother so big, 
So poweril, so Taunting with noiclear pow 
er Buti was of a family that bespoke; peo- 
ple tn the islands understand abut families, 

As for me, I felt } had been witness-at-a 
Lirthin thutfamily. The hirthof nations that 
ure forever bound tiv memory of the dave 
they were dae, i trust ig 
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In their heyday as seagoing traders 
and architects of a worldwide empire, 
the Dutch came home to a land where 

the books were balanced, the streets 
strubhed, the dikes quickly repaired. 
Today's Dutch are as tidy as ever, but 
they inhabit one of the world’s most 
crowded countries, brimming with 
hundreds of thousands who flooded in 
after the empire ran aground. 
l'ndaunted, the stubborn, fair-minded 
people of the Netherlands plug away at 
problems with characteristic 
Ingenuity. Even a no-nonsense cits 
like Rotterdam (left), leveled by 
German bombs during World War II 
and now the world’s busiest port, finds 
an avant-garde solution to the housing 
shortage with a street-spanninge 
apartment complex. 
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Photographs by NATHAN BENWN 
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Pescllines called it “Murder on the 
Milk Train,” and browleasters 
gave hourly reports, Hijackers 
hac seized a (rain with 24 jiws- 
tages in— of ull places—-that or- 

derly kingdom, the Netherlands. 

The terrorists were residents of the Neth- 
erlands but not Dutch, Sexth Motuccuns? 
Newsmen thumbed theirathases to find the 
Moluccan islands, part of Indonesia, Why 
had South Moluccanms come around the 
world to live'in the Netherlands, and what 
were their grievances? Before the 12-day 
siege ended, news bulletins had spread more 
questions than answers The Netherlands, 
it seemed, wos 4 land of ethnie minorities 

“That was the moment in 19745 when 
everyone realized we had majerproblems,” 
says Jan Harbers, an Amsterctam offical 
who now works with reselents from every 
inhabited continent 

Historically, the Netherlods has always 
been a haven for refugecs: Jews Mecing the 
Iberian Inquisitions, Hugwenots foreed out 
of France, even the English Pulerims betore 
they sailed on the Muvffower. But all those 
farnous refugecs cume before the Dutch lost 
a Worldwide empire, full employment, and 
their complacency, 

Today this 
kingdom (15,892 square miles, halt the size 
of Mnineiis home to 14.5 million residents— 
making ttone of the must densely populated 
nations in the world. At least 540,000 are 
“outlinders,”” as the government tactfully 
calls them (“foreigners” seems inhospitable, 
other terms pejorative), That number 





doesn't include the slim, stoe-tyed people of 
Indonesian ancestry who have Netherlands 


nationality and spenk Dutch “with asweet, 
singing tane,” as some savy “We consider 
them fully Dutch," one man told me. 
Surinamers—some of African stock, 
others from the subcontinent of lidia and 
the East Indies—may also carry Dutch 
passports, about half as many live in the 


Netherlands, roughly §80,000, as in in 
dependent Siutrinume. “They are here 
sliz 


41,100-square-kilometer 


hevause We Were ther.” suve a clergyman. 

People once known ae guest workers tand 
now often the guest unemployed) may come 
from Turkey (156,000), Morocco (112,000), 
southern Europe, even West Germany or 
Britain. 

South Moluceans remain the harclest 
core. They have resisted any form of assimi- 
lation since the first 900 artived on the ship 
Kota (nten 35 years ago. These Protestant 
Christians were warriors loyal to the Neth- 
erlaneds in the colonial struggle against Mfhs- 
lim Indonesia after World War I]. They say 
that the Dutch led them to beheve thev 
would help them win the independence of 
their homelands. Biltterly, some have imnsist- 
elton living “temporarily” inthe barracks of 
old concentration camps while nursing their 
dreams of returning home. They have com- 
peting governments-in-exile, Moluccuns 

now numberd 0,000, and the vounger people 
seem as obdurute as their parants 

Thowweh France has its Arabs, Germany 
ts Turks, and Britain its Indians, no other 
European country has anything like the 
Netherlands’ vanety of new residents living 
in such proximity and concentration, Per- 
haps 10 percent of the Dutch population 
now comes from exotic stack Not impres- 
aive by U. S, standands—but a new demo- 
graphic experience in modero Europe. 

This unmelted pot now bubbles.with a na- 
tional unemployment rute that hovers 
around [3 percent—though among some 
minorities the rate is far higher, Generous 
health insurance and other benefits cushion 
the hardship. A quarter of the population of 
Amsterdam is on welfare or soctal security. 

Since their government stoutly opposes 
rhettos, old Dutch families in working-class 
neighborhoods smell strange foods cooking 
tid hear the high-decibel sounds of alien 
music, the voices of children who noisily 
stay up well past the traditional Dutch bed- 
time. Native-barn Dutchmen compete for 
jobs with the outlanders and pay igh taxes 
for services that the strangers receive. No 
wonder they ure reéxamining policies of 
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their welfare state and even 
traditions of Visitors may we. 
ask, “Who are the Dutch totlay?e” 
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nce Lhe answer was easy, | can remem 
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But the Dutch were never dull. These 
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Mata Hari, and Limb ITE cheeses, On t 


Suriace, of course. they SEP TT phil 


Ness ee 








: 
wi 7 1 f . 
CEMAOC, 


cautious, stubborn, and blunt—how else 
should a Dutch uncle speak? 
Vlatter-of-factly, Dutch engineers shill 


take on dau niine 
world 
pleting the 
Works scheme, 

Struggle has 
are Rome’ ¢ historian 
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a Germanic group that isextreme 
but with rude manners.” | 
look note of man-made hillocks where peo- 
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ple lived just above the ocean tides in the 
first century A.D.—"like sailors on a ship, 
when the surrounding land is flooded." 
Che first real polders 
date from about 1100, and drainage wind- 
mills hegan pumping in the early 1400s. As 
server Mmarveied created the 
but the Dutch Holland.” Ca- 
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The Dutch 
occupiers, and imperial ; izes 
Once their émpire million 
people. But the Dutch also learned to avoid 
foreign quarrels. Grudges were not Chris- 
tian—and were also bad for business. Neu- 
tral in World War I, the Nether later 
became the home of the World Court 

World War I and Hitler's five-year occu- 
pation tested Dutch mettle. Alone 
Europeans, Amsterdammers went on a gen- 
eral strike to protest the persecution of Jews 
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Alter their own liberation the Dutch lost 
ther emmre but won world trading mar 
kets, (sreat companies—both Dutch and 
multinationals like Royal Dutch/Shell and 
N.WV. Philips—hired battalions of workers 
So former colonials came home along with 
lovalists from Asia and the New World and 
hastily recruited laborers from lands around 
the Meciterranean, Of course, the newrom 
ers stived on, 

For all the new Dutch diversity, Many 
people stil follow tracitional pursuits: They 
make cheese, balance accounts, tend tulips, 
paint canvases, fish for herring, and wear 
wooden shoes in muddy gardens. Their 
standard of living remains among the high- 
est inthe work 





ehind their ramparts—1,200 miles of 
dikes, dams, and dunes—the Dutch 
still struggle against an old ancl inti- 
mateenemy, the sea. Recently, though, thev 
tulk of a truce. “We have taken our last land 
from the ocean,” a conservationist assured 
me: Times chanee. 

But traveling around the Netherlands, 
one wonders. For all the oceanic flatness of 
the land, for ali its ECometric farms with 
Mondrian angles, the country conserves a 
Vast variety, 

Each city has its stubbornly protected fia- 
vor. Rotterdam, rebuilt from war rubble, is 
all work and no play, “Shirts in Rotterdam,” 
savs the old saw, “are sold with sleeves al- 
ready rolléd up.” The city dies at night 

Spires and towers of Leiden, Delft, and 
Litrecht are as old as history, the streets 
as spinted as the students who animate 
their cafés 

The Hague stands on ceremony. Bureau 
Crats wear white shirts and dark suits, for 
The Hague is the seat of government. But 
not the capital: ‘That titular distinction be 
longs to Amsterdam, and only the Dutchcan 
understand the difference. 





Curtain of flowers and drinking straws 
seynrates & red-vetied Surinamese Hindu 
Orie gaind Yellow eirbed groan from 
eucsts at a ceremony ncor Amsterdam 
some 170,000 Surinanersin the 
netherlands accepted the offer of 
continued Dutch citizenship following 


Cher nation’s independence in. S75, 
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Flot appears vertical in this aerial view of sub-sea-level farmland near 
Naarden in the central Netherlands. where Duteh farmers trim thetr fields 


Waticrra! Cre oprapltis October [986 








Everyone, though, sees the difference 
between the cities themselves. ‘The Hague is 
neat and stuffy; Amsterdam is ‘untidy and 
self-indulgent—with much to indulge: mu- 
seums, concerts, theaters, piety, and sin. 
The oldest church in town abuts the red- 
light district. Antique houses slouch, and 
the city rings with secular bells: bicycles, 
streetcars, striking clocks. Restaurants offer 
menus for pet dogs, and dogs offer hazards 
for strolling the streets. 


Tortheast, but still within commuter 
range, lic lands newly seized from the 


sea and the raw, planned city of 
Lelystad, (“It hasn't a single disco,” an Am- 
sterdammer mourns. “But it does have tor 
lets for degs.”) Its residents are recent 
transplants, and wives of commuters are 
called “green widows," 

The village of Volendam, surrounded by 
Protestants, isa Catholic island inthe north, 
Tiny, immaculate houses face the street 
with windows polished like gemstones; on 
#ach sill sits a small still life of fancy china 
and pampered plants. (“Itis not true that we 
wash our windows every day,” says Hilda 
Reurs firmly. “Only once a week!”) And in 
their own special dialect Volendam fisher- 
folk tell how to take the smell of herring off 
one's hands: First apply vinegar, then wash. 
People wash a lotin Volendam. 

Along the North Sea stretches Friesland, 
guarding its language with road signs in 
both Dutch and Frisian. The horizon is 
lanced by windmills, onion-dome church 
steeples, and trees tilted by prevailing 
winds. Offshore, these winds and ocean cur- 
rents create “walking islands," as local folk 
call the unstable sandbars that gain and lose 
their sand. Beyond them lie the North Sea 
gas rigs, a hefty source of Dutch revenues 
before the price of natural gas tumbled. 

People in Friesland have short first names 
(“they say there used to be a tax for register- 
ing long names"), but in the Catholic south, 
names expand to honor relatives and saints. 
In Limburg everything seems more expan- 
sive. Hilly, wooded, this was coal-mining 
country, often invaded during its long histo- 
ry. The antique capital, Maastricht, takes 
its name from the River Maas, or Meuse, 
which Romans forded therein 4.p. 43. 

Limbure's governor, Dr. Sjeng Kremers, 
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a former professor of psychology, character- 
izes his people as “really southern. We like to 
laugh and eat. We're optimistic. And we cel- 
ebrate everything—if we are sick, we say, ‘I 
celebrate because [I'm ill.’ We had a trinity 
here: the provincial government, the old 
coal mines, and the church. We like to 
work—and never have strikes. Minority 
groups here have caused no trouble.” 

East of Arnhem on the German border, 
farmers plow black earth, whitened in 
spring by foraging sea gulls. Pig raisers may 
think im terms of exporting whole farms— 
livestock, machinery, and even, temporar- 
ily, staff—to developing countries. “But at 
home they are conservative,” notes a village 
physician, “On the German side of the fron- 
tier, Villagers keep their curtains drawn at 
night. Not the Dutch. We have nothing to 
hide—or else we want to see Outside.” 

A varied people, innovative, traditional, 

“What charm is for Italians, and allure for 
the French, tolerance is for the Dutch.” So 
says art historian Luca Dosi Delfini, a resi- 
dentof the Netherlands for 20 vears, an Ital- 
ian by birth and a former resident of France. 
“The Dutch,” he adds, “are the most civi- 
lized people [ know." 

“(yur tolerance is largely a myth,” insists 
Amsterdam clergyman Dr. H. G. Boswijk. 
“When Surinamers come to our churches, 
people observe a friendly distance. They 
sav, ‘You are welcome, but leave us alone.’ 
It's a kind of implicit apartheid.” 

And yet Dr. Boswijk reports a recent inci- 
dent in his own Protestant church. “A lesbi- 
an couple had a-child by means of a donor, 
and they wanted to baptize the baby. The 
congregation discussed the matter at length 
—and decided we should baptize the baby. 
[It was a very happy day,” 

“That could not have happened ten years 
ago,” says one feminist leader, herself a 
lesbian. “But we get along with each other 
in the Netherlands because we are a small 
country. We need each other.” 

In the Catholic south—“below the riv- 
ers," as they call it—Protestants were often 
isolated. Film producer Ton Vriens, who 
grew up in the south, recalls such isolation 
even in Amsterdam vears later: “We had a 
Catholic baker and butcher—and Protes- 
tants wouldn't shop there. Many Dutchmen 
knew what it was to be different.” 
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nd perhaps that was the very reason so 
tnany Dutch risked their lives during 
the Nazi occupation to save Jew ish 
netghhors. Consider Judith Belinfante, di 
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Tolerance seems too weak a word 
A lonetime admirer of the Dutch is the for- 
mer Spanish ambassador to The Hague, the 
Duke of Baena. His book The Dutch Pussle 
i widely quoted and, like everything else in 
the kingdom, debated 
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A Dutch housewife complained 
about Moluccan child rearing: “The, 
"Meaning Moluccans slap their 
youngsters. [t was the same complaint that 
[7th-century citizens of Leiden leveled 
atte mst the refuree En ule h Pilerims:—too 
hatch with their children 

“In 20 years | have never seen a chid 
physically punished,” notes Dosi Delfin 
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minded squatters staged major ria! 


wearing helmets and using paramilitan 
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“Ttook a risk. We announced the day be- 
fore that we would take back the building. 
The squatters mobilized some 7,000 people 
inside, When 300 police arrived, I orcered 
them to enter the building unarmed, with- 
out baton or battle dress. One by one the po 
lice took out the Suatlers After two hours 
orso, the others insicde decided to leave. You 
cee, bv announcing our plans inadvance, we 
Were sure evervone would be mside—n 
fighting in the street.” So there was a rela 
tively peaceful eviction. 

Avery Dutch solution 

Though new and tougher property laws to 
take efiect next January may ease the proo 
lem, Amsterdam still fas some squatters. 
Jaap, 29,15 one of them; for legal reasons, 
he does not reveal his last name. When | 
met him, Jaap and a hundred squatter col- 
building on 
a@ihh 


leagues had lived in “their” 
Spuistraal lor more than two years 


movement has almost fallen apart,” he said 


the floor, paperback books and kitchen 
utensils scattered around 
“We are unemployed, mostly, living on 
welfare,” said Jaap, “lam a student with a 
stipend from the government, and the onl; 
im & 
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person here with a structured Life 
member of the Communist Party 
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movement is ethmc. We are mainly white 


Rut in Aniwsterdam, mavbe 10 percent 


Moroccans or 
Turks—and they're not squatters. Sur- 
namers are taboo. As a political movemeni 
we re fimishert.” 
Inside trade unions ethnics do only slight- 
’ In Utrecht 1 talked with Turkish- 
born ‘Talip Demirhan, a Muslim employed 
in the Christian trade union movement, the 
CNY, advising the union on policy toward 
minorities, “We wanta society where every- 
cavs Mr. Demirhan. “I 
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know 18 kilos of laws dealine with aliens.’ 
SO far, only 5 percent or so of union mem 
bers come from miunoriti SUNMAMeErs, 
Turks, and Moroccans Ania 
their authorilanan government 
at home, Moroccans have special problems 
“Some Moroccans are fearful of informers 
who report to Moroccan secret police.” 
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alip Demirhan came to the Nether 

lands without his wife, and the mar- 

nage ended in divorce: “Many have 
had thal fate,” he saves. “Many Turks came 
from rural areas, and the vate old icheas 
here. But Turkey f has changed. After 
elevision came Lo Turkey—now even 
your program “Dallas.” Women imitate Parn 
and Sue Elen: My mother used to weal 
seven meters of clothing. Now she behaves 
like Miss Ellie. In the Netherlands, Turks 
change slowly. Only 15 percent of Turkish 
women here work outsice the home.” 

I met one of them m The Hague, a house 
maid in the historic Hotel des Indes named 
Dholma Nihal, At 29 she has 
ten Years. Her husband used to work in thi 
snow out of 
mployment compensa 
tion, Friends and neighbors tend their four 
young children while Dolma ts at work 
“Tw, my husband doe snot help with house 
work, she laughs, “Turkish men never help 
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Purkish foods are available in local shops 
and medical facilities are better than in Tur 
kev. (“Heretheveven havetran atthe 
hospital."”) But Dolma still hopes to return 
home eter ‘hildren—all born in the Nether 
lands-—speak Dutch with one another 
“They'll ¢ der We on thei 
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This month-long 
VWiusim observance comparable to Chris 
tian Lent, began on May 10. The long days 
In northern Europe present special prob- 
lems tor Musiims living in the Netherlands 
They must take no food or water from dawn 


until sundown, 80 such a fast can last more 
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During Ramadan [| visited one: 
dam's 25 mosques, a Annan 
converted for worship with carpets 
and ¢rystal chandeliers. The imam, or prav- 
er leader, M.S. Echarrouti, proudly told 
me, “Until 1979 we met in the basement ofa 
Catholic church. Now we own our place 
On Priday 1,200 people worship here 
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“First, some dates, Then bread and Aarrra, 
a hearty soup of meat and vegetables, The 
mcalis for working people who have notam 
ily here. In [stam it Is thought rool to five 
food to those hunyrv or fasting.” 

Last spring Mushims received permission 

broadcast on Dutch telewision, jomimne 
(Catholics, Protestants, and political parti 
sans who have programsaltheirown. Atthe 
Dutch Broadcasting Foundation studios at 
Hilversum, the editor of a program called 
“Paesport,” B.J. Martens van Vliet, ex- 
plained his work 

“Wiost of our audience is Dutch, but we 
broackcast in five languages—with subtitles 
About §5 percent is entertamment lwo 
words we avoid are ‘integration’ and ‘rac- 
ism." Every week we have 30 minutes each 
in Turkish, Arabic, Spanish, Italian, and 
Serbo-Croatian. ['m the only Dutchman on 
our staff of 16 





jeviston 15 not above artiul pro- 
paranda in a good cause. Nova- 
media/Chanowski Productions airs a 
puppet show five minutes every weekday 
evening called “Habeltjeserant, “with ani- 
mal characters as protagonists. An ow! is the 
narrator, beavers are techiniefaits (they are 
Rotterdammers who build dams), and adog 
is a stock comic-villain who discrimimates 








geainst exotic forest creatures. The dog, for 
example, calls the zebra, who spea 





with a Moroccan accent, “an artificial 
horse.” A stork speaks with high-society 
mannerisms and comes from The Hague 
Chico Lama has a Spanish accent coached 
by real-life Chilean refugees 

Last March, resident forcieners were first 
permitted to vote in Dutch municipal elec 
tions, so Novamedia TV writers followed 
suit; children were asked to write letters 
voting for their favorite animals on the 
show. Response was massive. The pro 
ducers expected 20,000 ballots and got 
Newspapers covered the mock 
Election almost as Ones 


as the real 
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century, wihten the Hing Outen 
Republic become one of the world’s 
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The winner was a foreigner: Chico Lama 

Asa mirror of society, the TV fable mace 
it far prediction: Dutch voters in 697 com- 
munities COUN: 
cil posts. I met some of them when they tater 
metin The Hague. The list included the na- 
honalistic Moluccans and even Moroccans, 





who had been asked by Morocco’s King 
Hassan not to participate 
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councilman. The pi oiaaaal is seriously socheerfula view of society. The Dutch lag 
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ish woman married to a Dutchman rovernmment gives the feminist movement le 


cal of the winners is Secil Arda, a = tries inthe numberof work king women. “The 


Arda represents Enschede, an industri- to 14 million guilders a year to do research,’ 
aicity near the German border;shehaslived says one activist. “Then they ignore our re 
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in the netherlands since 1931 ports. Discussion 1s open, but power struc- 

“Pm very =o of the Netherlands, my tures are closed.” 

chosen country," she says, “Ofcourse, now I In the village of Dinxperio, smack 
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"The DLhuten 
Queens, observes ateminist. “shecandoa 
lot, but she can't decide. There's a tradition 


al imitation on-all women.” 
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bucen Beatrix 
such a social comtroversy 
not atall a weak figure 

The One nipage 511) has a strong 
handshake, a grip suitable for sceptes 
She is a stylish, magnetic woman 
line posture ar ae prol le meant 
Best of smile, 
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The Queen has res eve photographer 
Nathan Benn and me for photos in her pri- 
vate office at the residential palace, Huis ten 
Bosch She i Carry 
ing-a bulky manilaenvelope, in case Nathan 
wants action mictures. He does. And since 
these papers are authentic roval homework, 
the photos can be unposed. Her Majesty 
hates te pretend 

While Nathan works his 
Queen makes marginal notes. 


by 7:30; 


all 1s het 





“house in the woorls.’ 


cameras, the 
his is work 
she begins each cay she breaks at 
midmorning for conferences and ceremonial 
duties and returns to paperwork at might 
Her office, mall and bright, reflects an 
werive. rove th Westra family 
snapshots, avant carde collage and sculp- 
lass andl brass. fain in a 
vase. Reference materials fill bookshelves: 
no fichon. But on one wi all [ spot a framed 
cartoon: A king In crown and ermine sits alt 
his COUT ii table with a full cabinet of wild- 
eved court jesters, Says the cartoon monarch 
to a visitor, “Frankly, it’s no better or worse 
than any other lorm of government 
Behind Her Majesty's writing desk, a por- 
William of Orange looks over the 
This was the heroic prince 
Alba from 
when vee entury 
standtholder, or 
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royal protector, of three of the seven prov- 
inces that would later become the Dutch Re- 
public, William fused the fates of his nation 





and his Howse of Orane gh the 
family Orange gave Britaina king—another 
William, who shared his British throne with 
Maar) [i—the constitutional Dutch monar- 
chy did not formally begin until 1814 
Ey en now 

Dutch monarch 
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prevall 
not cor- 
Ana lor 

)Vears and the kingdom 
has been ruled by queens— Wilhelmina, Ju- 
liana, now Heatrix—though qUucen 
took an oath as “king.” 

, his is nolan interview, and Her Mayes- 
tv's conversi remains off the 
Bur tmyv own impress ion of Queen Beatrix ic 
as one of her subjects told me 
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monument. Her Majesty is also quite con 
for the roval family bore a 


generous share of the expense of furnishing 
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this palace 

We finish in the office and move on to the 
famous Orange Hall, It's historical 
taunt, espe ially for Americans John dams 
presented his letters of credence here, Ad 
ams, our first minister to the Netherlands 
found his post “like no other. [tis all the ef- 
fect of industry and the work of art 

Art still works in this hall, where the ceil 
ing and walis are completely covered with 
paintings of the Flemish school. A DFoOpeCe 
seiting fora queen with an artist's eve 

Perhaps it was that same artistic flair that 


first attracted the 12 
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year-old Princess Bea- 


fa den ame 
hi 





125 been a life member of the Society 
eversince. And perhaps thatisthe reason we 
have this chance to meet Queen Beatrix 
The Dutch employ one crvil servant for 

every 1b citizens: “And.” observes o 
“Wwe them the 
highest salaries in the world 


The government subsidizes an 


Dutch taxpayer, pat 


amazing 
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mitntol businesses, trade union movements, 
religious sects, environmental organizations 
that oppose government projects, foreign 
PeTUucees CAMPAlENnINeG against conditions in 
their homelands (“it's hard to explain to 
Inendly foreign government whenour pub 
Foreign Ministry functionary), the feminist 
ancl homosexual movements, artists (“our 
patrons are no longer the church ora prince, 
but the government”), and homes for wives 
who have left their husbands. 


‘ree discussion and fairness are a noalional 


lic funds support their opposition,” notes a 


obsession, and results reflect practical com 
passion: Dutch bank notes, forexample; are 
embossed with Braille-like numerals to help 
the blind make change 

At least once, in 1975, the government of 
Amsterdam reportedly subsidized eralfiti 

group wanted to protest some city plans 
anc an-otfictal furnished city paint fora sig 
in the side of a building, but later com- 
plained, “They didn't return our brushes.” 

Unsubsidized eraffiti provides arich an 
thology of public statements. They may de- 


nounce South Moluccans 
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incl farmers who confine chickens in over! ndiviciual success stories improve the im- 


ramped cages, My own favorite was a in are of new residents. Poor Italians, who 
ment lettered WWst ADOV I the waterlin of i fame Bo Fenelraloi thir 6S chimney 
canal, the warcry of anold Dutch struggle: sweepsand peddlersofice, can look proudls 
roo MUCH OCEAN at one of their own, Sergio Orlancdini, now 


For the ethnics, slogans anddebatesome- president of KLM Royal Dutch Atriines 
limes obscure the progress. But it's there south Aloluccans have a here in simon 
. grade-school teacher says, “birst 1 had Tahamats, age 30, a60 


ki : 
to teach Dutch children not to bit Turks the Feyenoord club of Rotterdam. © a 
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then the Turks not to hit the Moroccans rainy Sunday | watched Simons team eke 


Now [must teach Moroccan children not to outamuddy victory over Utrecht in a staci- 


hit little Suringmers.” Progress um aptly nicknamed the Tub 
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Atter the game | met Simon in the club- recentiy tor “hiétoric announcements” of 
ry 


howse, His toddler son was romping in his the 35th anniversary of the Moluccans’ ar- 


lap AS Simon told me about lis own to nvaelin the Netherlands. [fo me thetr new: 


hood, Playing soccer in the streets of Am- seemed shoeht: an “agreement of intentions” 
‘When the tr fos hijacked, it io establish a museum of South Moluccan 
mentality of culture, and an offer the Dutch govern 
hard. J cdicihn't me ut Lhe pensions af some 3.00 
utivisitedthem aging Moluccan veterans and their widows 
hristmastime. After all thes ind, of course, both sides agreed to contin- 
heir Tuture for us.” be diéecussjions. Were the offers too late, lit- 
South Moluccan and te, and woolly? 
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South Moluccans: So ] 
cial young Moluccans attending the press 
thought 

rlerl, 
third-generation tmnuprant. bv 


ed to return to an independent homeland 


conference what they 

| am content but not said one 
en he want- 
' Said an 
“Tam skeptical. It’s like your Ameri- 
dian tribes.” Me spoke 
like a Cherokee after the Trail of Tears 


“Tam neither content nor glad, 
coe Peet 


can treaties with I 


We can't make waron Indonesia so they 


Yalking, A consulting psychologist fo 
the Amsterdam police 
Denkers, savs, “We Dutch are too ra- 


talking but short on ges 






horns thinking, 


tures Dr. Denkers. nonetheless. sees some 
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ttizenship 


for policemen, recruiters have arranged [or 


minority candidates to begin thei train 
ing—and be assured of a police job—hefor 
they undergo aspeeded-up, six-month natu- 
ralization process. Already more than 50m 
nority candidates are enrolied 


Meantime, Dr. Denker 
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THE OOSTERSCHELDE BARRIER 


an Against the Sea 





By LARRY ROHL 








achically new concepts tn 
dam desien and an 

extraordinary flect of 
construction vessels (facing 
mive) made the surge barrier 
possible, In preparation for the 
enormous weight of the 
structure, the sandy bottom of 
the Oosterschelce (1) was 


compacted with giant 
Vibrating needles extending 








from the weese! Afvitive, To 
prevent seabed erosion, sand- 
ancd-eravel mattresses (2? and 
3) were laid down by the 
Lordi. Onte each mattress 
foundation one of the 18,000- 
metric-ton piers (4) was lowered 
by the Osfrea, which had been 
guided into position by the 
mooring pontoon Moacema. 
fart 4, one of the world's 
largest Tloating cranes, placed 
the remaining components, 














beginning with a traffic beam 
(5), whose interior duct holds 
hvdraulic ane electronte 
equipment to operate the mates, 
followed by @ concrete capping 
unit (6). Next the gate (7) 
shown here in closed position, 
was lowered into place. Finally 
the hydraulic gate Lifts (8) were 
added, along with two beams (8 
and 10) that define the gateway. 
Since the estuary s discharge 
opening has effectively been 
reduced from 70,000 to 18,000 
scjuare meters (about $0,000 to 
190,000 square feet), tidal 
nressure has been increased 
threefold. To withstand this 
enormous lateral force, the 
entire superstructure wis 
buttressed with mountains of 
rock (71), lavered in several 
crades from pontoon vessels, 
including the Trias 
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bb A Pe ver again,” vowed the 
Dutch after a $953 
storm tide breached 
dike: sin the vulnerable delta 
region, killing 1,800 people 


Thus began 8 spate of dam 


building that has shortened the 


coastline by 780 kilometers 
(455 miles) and dramatically 
lessened the risk of floods 
Half the country would be 
inundated twice daily were tl 
not for the dunes and cikes 
along its shores 

Inthe mict-1970s, 2s time 
approached to begin the final 
and largest dam at the mouth 
of the Oosterse helde, Dutch 
conservationists persuaded the 
government to construct an 





open surge barrier instead. 
Thus an important estuary 
wolld be preserved as a 
commercial fishery, rich 

In mussels-and oysters, 

and a5 a Vital part of one of 
Europe's most inrportant 
migratory-bird havens, 

Vinny Cilitens now oppose a 
planned 125 ,000-acre polder in 
[Jsselmeer, the former 
Luiderrvee, They cite the lake's 
ecological and recreational 
value fora nation that enjoys 
duch agricultural surpluses it 
has no need for new farmland 
Proponents of the project point 
to the nation’s population 
density, among the world's 
highest. 
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the L-shaped 
yvesse! Ctirra 
Her is hosted 
ing gantry cranes 
above, at bottom beh! from 
the island of Neeltje Jans. The 
hr ct PICE 
compartments were built 15 
micters below sea level to allow 
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‘There the Macema 
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1 precise Aboarel the 
Osirea a computer (far right) 
indicates ber location, as well 
Be 1nIOrMaALG on wiricls anc 
Onshore, other 
Fiidance equipment (rignt) 


enables the pier to be lowered 
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i. a power station and 
computer control center for the 
operation of the gates T he 
Dutch fovernment 
considering a a posal to wse 
Neeltie Jans as an exhibition 


center for the Delta Project 
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Living crowns, mew 
antlers sheathed in 
velvet sprout from red 
deer stags. After the 
velvet sheds, the stags 
will become targets for 
trophy seekers who pay 
to hunt on this New 
/ecland farm. 

Faraway ona 
Scottish island 
scientists find this 
relative of the 
American elk ideal for 
their study of breeding 
dynamics (pages 556- 
62), Widely humited by 
early man, the red deer 
declined as a food 
source with the spread 
of agriculture. Now a 
growing taste for 
venison and increased 
sport hunting have 
brought new attention 
to this increasingly 


domesticated animal. 





By l.H. CLUTDLON-BROCK 





Photographs by JIM BRANDENBURG 


Y FLICKERING torchlight the Stone 
Age hunter-artist painstakingly ap- 
pliect oxide pigments to a limestone 
rock face. When the painting was fin- 
ished, a file of majestic stags decorated a 
wall of the now famed cavern of Lascaux in 
southwesterm France. 

Whether it was an invocation of the spirits 
toaid the hunt, or simply a tribute to the ani- 
mal itself, we can never be sure. But the 
painting, tagether with scores more animal 
likenesses, has survived some 15,000 years 
in the dark, dry grotto. 

From prehistoric times the red. deer 
Cervus elapliws—has been a favored quarry 
of the human hunter and an important com- 
ponent of human tradition and ritual, It is 
both today. The medieval tradition of hunt- 
ing red deer with hounds continues in sever- 
al European countries; deer stalking in the 
Scottish Highlands remains a popular sport. 
In most of the Far East, red deer parts (ant- 
lers, fetuses, reproductive organs, and tails) 
are important ingredients of many tradition- 
al Chinese medicines, a market that rect deer 
farmers in New Zealand have been quick to 
exploit. 

Red deer occur naturally from western 
Ireland through Europe, Turkey, and 
Kashmir to Chinese Turkistan and Mongo- 
lia. In some areas north of the Himalayas, 
they're replaced by wapiti (elk), which ex- 
tend eastward across Siberma and China 
(map, page 558). 

In North America, elk originally dwelt 
from coast to coast, south as far as Mexico 
and north to the Yukon, perhaps ten million 
strong, During the past two centunes man's 
indiscriminute hunting and destruction of 
their habitat have exterminated the wapiti 
throughout 90 percent of its former range: 
Despite its larger size, darker coloring, and 
high-pitched bugle, the New World wapiti, 
or American elk, is now usually classified in 
the same species as red deer. Confusingly, 
Europeans use the name elk to refer to what 
North Americans call moose, Alces alves, a 
species alan widespread in northern Europe 
and Asia 

From the first habitation of western Eu- 
rape by man, red deer provided meat to 
hunting communities. By the end of the Me- 
solithic, deer constituted the single most im- 
portant food species, Tools and weapons 








344) 


were fashioned from deer bones and antlers. 
Sinews and skins made cords. Antlers fur- 
nished hoes and picks, 

The stag has become a symbol of male 
power and aggression. In the cave of Les 
Trois Fréres, in France, a painted figure 
performs a ritual dance, antlers of a stag 
sprouting from his brows, in a scene be- 
tween 13,000-and 15,000 years-old. 

In Chinese mythology the god oflongevity 
is paired witha deer. An early Chinese herb- 
al written around Alb. 200 describes the uses 
of the growing antler: “Deer velvet tastes 
sweel and its property is warm. It is used for 
treating metrorrhagia...febrile disease, 
and epilepsy, and also for reinforcing vital 
energy, strengthening memory and will, 
and delaying the onset of senescence.” In 
present-day Chinese medicine almost 20 dif- 
ferent parts of deer are used as tonics to 
prevent debility. 


AS FARMING CULTURES spread 
across Europe, the importance of 
% red deer as a food source declined, 
L but their role in sport and rittal 
continued, Nobles and kings held exclusive 
rights to hunt residual herds, chasing the 
majestic atiimals with hounds until they 
stood at bay, then dispatching them with 
knife, spear, or bow. 

The tradition continues today. In the 
rounded hills and deep combes of Devon 
and Somerset lives the largest population of 
wild red deer in England, about a thousand 
animals concentrated in and around Ex- 
moor Forest. (In English terminology, For- 
est with a capital # usually signifies an 
ancient hunting preserve. A Forest—as in 
the case of Exmoor—can consist almost ex- 
clusively of moorland and need not have a 
tree on it.) Today Exmoor and its environs 
are hunted by the Devon and Somerset Stag- 
hounds, one of only four packs in England, 
About 35 packs still hunt red deerin France. 


Dr. T. H. Clutton-Brock is a Royal Society 
research fellow in the zoology departinient at 
Cambridge University. He has published exten- 
sively on the evolutionary ecology of large mam- 
mals and co-authored Aed Geer; Behavior and 
Ecology of Tee Sexes. Photographer Jim Bran- 
denburg, twice winner of the Magazine Pho- 
togrupher of the Year award, is a frequent 
contributor to NATIONAL GEOGRAPHIC 
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© A WET October morning | 

joined Frankie Dallwn, the Dev- 

on and Somerset harborer (the 

person who finds the starz), to lo- 

cate a suitable animal to be hunted that 

dav. We drove in Fronkte’s 

Land-Rover along aricdge af 

running down 
toward the sea 

“Pzeed a big stag here bas’ 
Wik,” Frankie told me, “but 
mebbe e's left un hinds [fe 
mates|. The farmers round 
here sav there be a tremen- 
dows Jot of deer. Comes 
of being close to Horner.” 
In the valley below, the 
browning oaks of Horner 
Wood tossed-in the wind, a 
refuge for hunted deer. 

As the skyline paled into 
dawn, we scanned the oppo- 
site slope. Four hinds mate- 
rialized from a beech wood 
After them paced a large 
ark stag that sniffed the 
rump of the last hind, pawed the ground 
nensively, then lay down. Frankte settled in 
to watch. A group of magpies hehted among 
the deer. “One for sorrow, two for joy, three 
for a girl, and four for a boy. Five for sor: 
row.” Dhe fifth bird landed on the stag. 

By eleven o'clock the track was jammed 
with cars, trucks, and horse boxes. Some 
rmders spotted Diack riding boots, pale 
breeches, black coats, and black bowler 
hats. thers wore oilskins and leggings. The 
horses ranged from rough ponies to slim, 
well-groomed hunters. The scarlet coats of 
huntsman Dennis Boyles, the whipper-in, 
and the master elistened in the rain 

The huntsman gathertd bis tufters 
around him. Uhese are old and experienced 
hounds, whose job is to flush the stag and 
hegin the chase, Boyles and the whipper-in 
down the slope with three and a 
half couples tseven) of hounds around them 
and 30 riders strung out behind, (in the far 
slope the deer stood and edged uneasily up 
the field. The big stag disappeared into a 
steen tombe, the tufters in full crv, Two 
younper stags appeared—and some of the 
hounds followecl them Suddenly the @reat 
slag Came into view against the pale edge of 


moorland 











Canlerei 


Red Deer and Mian 


Early homage to the red deer, 15,000 
Verr-oid rock pointings adorn Losec 
Cove in southwestern France. The art 


may have played. role in religious rites 





the skyline, He sprinted for the oaks of 
Horner Wood and vanished 

The huntsman stopped the tufters and 
waved ao white handkerchief, the signal to 
release the rest of the pack. With the hounds 
behind him, the huntsman disappeared into 
the wood. The stag ran upstream, then dow- 
bled back along the Horner Water. Half an 
hour iater, he came to bay, standing in mil 
stream againsta narrow bridge, The hounds 
crowded round but did not touch him, A se- 
nior hunt follower rode wp and shot the stag 
below the ear with a shotgun. The quarry 
slumped. Later the gutted carcass would be 
divided among the area farmers 

In this way the Devon and Somerset Stag- 
hounds kill about a hundred stags and hinds 
each year. “Without the hunt,” says Dick 
Liovd, hunt chairman, “there wouldn't be a 
eer on Exmoor. The farmers wouldn't tol 
crate (he damage the deer cause the crops 
They'd shoot them.” Not everyone agrees 
The League Against Cruel Sports backs con- 
trol but has campaigned against stag hunt- 
ing for more than 50 years 

The Highlands of Scotland, with their 
Neak and beautiful moorlands, remain the 
chief stronghold of red deer in Britam, By 
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Man's encroachment pushed the red 
deer into isolated regions of the British 


fsles, Chiefy Eaomoor Forest, the Lake 
District, and the Highlands-of Scotland 
The deer also range across continentai 
Europe and parts of Asia. 
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1790 total numbers of Highland deer haa 
fallen to probably less than 10,000. Butatter 
the industrial revolution the demand for 
sport shooting grew, and landowners began 
to increase their herds, 

Much of the Victorian tradition of deer 
stalking survives today. [he 180 principal 
deer forests are largely owned by the same 
families that held them im 1912. Only land- 
owners or their tenants hold the mght to 
shoot the 260,000 red deer that roam Scot- 
land's hills; The owner of a forest shoots 
stags there himself or with guests between 
August and November. Or he leases his es- 
tate—or part of it—to a stalking client from 
elsewhere. The client's lease specifies how 
many stags he may shoot. He usually gets 
only the antlers. The venison belongs to the 
estate and 1s mostly sold to West Germany, 

Which animals to shoot is the decision of 
the stalker—a man employed by the land- 
owner to take clients stalking and to manage 
the deer population, Today most estates se- 
lectively shoot stags with poor antlers, al- 
lowing animals with large and well-formed 
heacs to breed. Some 15,000 stags are shot 











High in the heather of Scotland's 
Perthshire, professional deerstalkes 
Nicky Boulton (left) points out an 
emerging target to client Mark 
Taylor, center, and the author, Only 
mike deer are hinnted by clients, Out 
stalkers often dissudde them from 
shooting a particularity mijestic stag 
whose pernes would improwe the herd 

Baying hownds comer ostag ina 
scene from the hunt engraved in 
silver on the breech of this Gernan- 
mode rifle (below left. 

Riited in his family tartan, ia] 
Neil Ramsay (right) offers hunting 
with “old-world elerance™ in 
Scotland's deer forests. For just shy 
of $4,000, each guest at Forleyer 
Flouse, Romsay's estate in 
Perthshire, receives a week of 
hurting with a guide, luxurious 
quarters, and black-tte dinners 
featuring salmon, grouse, anit, 

Of Course, Venison 
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hinds are culled by the stalk- 
the winter 

In early October I lay in 
heather beside an American stalking client, 
Mark ‘Tavlor. Mark, a medical 
from Pennsvlvania, was one of a shooting 


party of 12 
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{mericans staying with Ma 


Neil Ramsay at Farlever House, An ics 
wind hammered cold rain in our faces 
Nicky Boulton, Farlever's stalker, carried 


Wlark’'s rifle 
hemr the 


| could 
4 fultineg stac. Chent and 


une across his bark 

roar of 
crawled closer, then peered over a 
hillock. Dhe stag, a large li-pointer, was 
within easy range. But Nicky tapped Mark's 
shoulder and motioned him back. “Too 
food, be murmured. “We'll leave him 

We walked on around the bare hillside 
nly Nicky notioned Mark 


| saw a stag, about six years 





froze and 
inte ae raw 
old. with 
group of five hinds 
rifle, checked the magazine 
chamber, only then 
Mark. Mark 
arid the 
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small, twisted antlers, guarding a 
Nicky unslung Mark's 
ancl loacted the 
ne ne rifle to 
sighted, there wa: 


stag somersaulter 
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A honed plunged in dergrowth away from 
trom inside 
¢ Hughes 500, | watched grassy slopes and 
aks of New “ealand’s South Island 
umible as K Hollows 


alight circle. The ro- 


the deafening clatter preety ner 


Snowy pi 
cWirl in a oe 
sewed thie 
tor blad led the treetons wher 
ine find had saree c 
round and switched on the siren. Its sc 
sent the hind bolting uphill 
sidesiipped over the edge of the trees, 
ing her way back 


Inthe shooter's seat beside the pilot 
dy Deaker 
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open-ended box holding. a nylon net with 
weights at the four corners mounted at the 
muzzie of a modided 30k Mauser nile. [he 
helicopter rode in low above the quarry. 
Noddy leaned out the doorwav. Bang! 
deer was struggling in the heavs 
netting. The helicopter lurched down to 
hover five feet above the animal. Noeldls 
leant onta the dee rs back, Gulldogping ne! 
tothe ground. [he 
hind was bundled into the net and loaded 
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onto the skid, and Kim pulled the machine 


ODT a COT 

We had litted off before dawn trom the 
AOSTA, & Conv ried steamer moored m 
Doubtful Sound in New Zealand's fjord 
rounlre Pay ae Tle hind LL | , ive Set off to 


1 . - 
Len Ke Pea PAA rl ae | 
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band Noddy were one of e1ght Alpine 
Helicopters crews working to catch red 
es. worked ee ee 
Ger. KIM, 24, Worked Up LATOUERD fullel 


and shooter to helicopter pilot, “All Tl ever 


wanted.” he told me, “was this sort of life 
Two hours later we landed atthe le Anau 
AIPstripy, having. missec| another hind and 


shot two stags, To Kim and Noddy it was an nrahibited, By 1941 all protection of wild 





average dav. The hind would fetch around deer had been removed. Bounties were paid 
1.500 New Zealand dollars (U.S NACI hunters lor every cee Killed: teams of 


from a deer farmer; the crew would share Fovernment hunters controled numbers in 

Wo. SOO of it. A back inegnouss werulcl bay hard-hit arenas 

the stugs for less than 3300 cach, of which Hut red deer kept increasing. by the mid 

only $60 would be divided by the crew [950s government hunting teams were kill 
From 1980 to 1985 nearly 70 hebcopter: ine 40,000 deer annually. (Gradually a 
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worked full-time catching red ceer im New market for the venison developed, princt- 
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Zealand, not only turning a profit but also palbyin West Germany. By 1964 more than 
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Between 1850 and 1973 red deer from Brit MANY Geer Aled I Steep, TOUR COUN 
i Were intremil throughout New ea- were simply abandoned 
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With no predators, deer spread rapidly ing them to rot determined Tim Wallis to 
country of both North turn control of a pest into a probtable buwst- 
ne Was FUNNINE A timber opera 
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stripping MOUNTAIN Hess, Si 


slopes of shrub and grass cover, Porests rt tion, Wallis used his trucks to collect deer 
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he native fauna declined ircasses, then built his own packing plant 
After 10235 further deer liberations wer In 1963 Timand two partners leased then 
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first hehcopter. Ina valley in western Otago 
Tim and ten other hunters killed more than 
200 deer the first dav, flying half of them out 
to waiting trucks before bad weather forced 
them to abancton the rest 

“In those days,” Tim remembers, “there 
were Still lots of deer, The helicopter drove 
the deer together anc held the mob while the 


hunters shot them." 


[IMS COMPANY, Alpine Heli- 


copters, speedily built up, and others 


were quick to follow. Soon hunters 
were snooting deer from the air using 
semiautomatic nfles 
To reduce the hauling distance for the he 
dim bought the Aanginwi, He 
buut a helicopter pad on her deck and con- 
verted the hold to a chilling unit that could 
The Aangimu: moved 


MCODLErS, 


take G00 carcasses 


" es 
Red Deer gnd Man 


from fjord to fjord, the helicopters filling her 
with deer carcasses; she would return to the 
roachead at Milford Sound to unload and 
reprovision 

Kills were enormous; Bill Black Alpine's 
top pilot, and his shooter, Jim Kane, regu 
larly killed and recovered 12,000 animals a 
year. With venion in the late 19605 worth 
+40 a kilogram and carcasses averaging 45 
kilograms, the best crews could annually 
bring in more than N.Z Ken 
Nhiers, retred fromthe New /c¢aland Forest 
service, told me that killing peaked in 1972, 
when more than 100,000 deer 
went through the processing plants. Sport 
hunters, he must Have killed 
20,000 to 30,000 more 

The onslaught decimated the red deer 
population. It probably declined more than 
/O percent between 1968 and 1975, By then 
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Bug- eyed with attest stag pursued by hounds takes to water in a futile 
ine during a hunt in England. When i aioks to here, the 


is shot by a huntsmon, Uritics such as the Leogue Against Cruel Sports 


the venison industry had created a demand But net guns posed hazards. Flying beside 

that New #ealand’s innovative farmers a deer eallopitix aAcToOSs # Sibetp Mountain- 
vere quick toexploit. Red deer were needed  sidé,anexcited shooter could aim too high 

for breeding stock. Live hinds soon fetched netling the machine's tain rotor instead of 


asmuchas 8.2. 64.500 the deer. Few shooters made this mistake 


But how to catch them alive? Some tried twice. Joe Collins, @ leading hunter-pilot, 


roping deer from moving hehcopters. Tim recount d one of these incidents in Rex For- 
Wallis usecl tranquilizer darts. Then catch resters book Pre Chopper bove 

ers developed ny “eotcha gun.” From a cut- “Tt was righton dark when we came onto 
down nifle with two added barrels weldedat aherdofdeerandcuta iste lout from the tail 
an angle to the original ane, gases froma endofthe mob the pilot screwed the he- 
blank cartridge firecdl weights fastened toa  licopter into a fairly vicious turn to follow 
nylor net. [he net was aimert to tallover the her During the turn, the blarles cippes 1 and 
deers head and trip it up as it ran the net and blades all met in the same place 
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sport cuits: the deer, leaving healthier numbers 
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The b 
round, with the weights bashing the helicop 
ter... until they } 


rotor hea l Ll hen the chi pper STA 
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lacles began hurling the net round anel 


eel +b ae res, ine a 
immed the Controis1n the 


ted to 


nck Up speed and come back down 


hard, and 
It heac- 
until the 
The 


it hat fairs 


hounced hack into the airarcain. 
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ed down ala 45-degree anele 
SKC Lil 
helicopter then did a tompleti artwhee| 
which threw me out through the top of the 


hubhle anc Lyi through the mess of blades 


ret 
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weights, and nets clattering around. Mirnac- 
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ulously, none of them hit me, and I landed 
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foul tha and othe 


Aunt enthusiasts instst that the 
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CTV E? 6 the 


eres i an effort to. protece (herr crepes, 


ahoutanother 40 metres down the slope 
Tran back and helped untangle the pilot 

“TL burst out laughing. There seemed noth- 
Ing else to do 

Today Alpine's 


four-bar relec net 


helicopters carry one 


punon the skid, well clear 
ol the main rotor, as wellas a hand-held gun, 
lhe latest weapon can fire two nets in quick 
succession, Alpine helicopters flying on deer 
caught 1,290 hinds and 
shot alike number of stags 

Thanks to men like Tim Wallis, 


controlin New #Ae¢daland has succeedecihbut 
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ala price, Ground-hugeing flight in rugged 
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with heavy loads, is inevitably 
Since 1976, 127 hehtopters have 
Twentry-tive pilots 
iS others 


country, 
dangerous, 


crashed while 








and shooters have been killed ani 
seriausly 


injured 






HE HIGH COSTS of helicopter 
hunting have been underpinned by a 
keen demand for hinds for breeding 
. SLOCK on deer farms. By 1975 the 
country counted 25 farms. Today, accord- 
New Zealand Game Indusin 
than 3,000 farms produce 
2.000) metric tons of 


Ing to. Lie 
Board, more 
15 (4X) carcasses, of 
VERnISON, & VYeal 

In late ioe i market for 
live hinds took a shary downturn. P roposed 
Foveroment adjustments in taxation. and 
Valuation of livestock threatene wd ti »Stifle the 
industry. By mid-1986 prices had fallen 50 
percent—perhaps only a temporary decline 


1985 and early 


have some advantages over cattle 
sheep Venison is lean, about 
lO pércent fat compared to more than 20 
percent for lamb or beet. Lhus it appeals to 
tocay s aa Wi It 15, 
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and as food, 
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An isolated island nation, New 
4edlond lacked o large game animal 
until introduction of red deer fom 
England after 1850. Their progeny now 
populate much of the two main islands 
(map) and shore space with sheep on 
such farms as the Innes family's 35,000- 
acre Halden Station (right) 


however, more €xpensive—iarm prices are 
almost 56 per kilogram New Zealand 
compared to 31.60 for beef or $.70 for lamb 

The profits of most deer farms at first 
came not from venison but from raising and 
selling breeding stock: On his 33,0-acre 
Haldon Station south of Tekapo, 
James Innes carries 23,000 sheep, L,800 cat 
Ue and 4,000-deer, His annual gross income 
is five million New Zealand dollars, Using 
helicopters; Innes caught a thousand hinds 
: 11975 and 1979. Dur- 
rocketed 
stars 


L Ai } Le 


om the wild betwee 
ing that time the price of hinels 
from $200 to nearly $3,500 as city inve 
poured their money into deer farming 
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“Four-fifths of our income comes from 
James told me, “and 99 percent of 
that comes from live sales," 

Other deer farmers have focused on im- 
proving quality by selective breeding with 
stags imported from Europe. Another ap- 
preach has been to cross red deer with the 
heftier wapiti to produce an animal with a 
faster growth rate-and alarger body size 

The venison industry apart, New Zea- 
land's deer farmers also aim at more tracli- 
tional markets. Ina 2,000-acre enclosure at 
his Lilybank Safari Lodge, Gary Joll holds 
about 150 red deer as well as tahr, fallow 
deer, and chamois. Stags are handpicked 
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trom his deer farm for their large and shape- 
lv racks. He offers hunts for trophies of dif- 
ferent sizes, from U.S, $7,400 for a 
standard tron hy to as much as $4,000 for a 
likely record breaker. “You could call it tro- 
phy farming,” he sane. 


EW ZEALAND'S deer farms also 
produce a more bizarre crop— 
velvetantlers for medictnal use in 
| the Onent. [ watched James In- 
nes and his farm maneger “velvet" a group 
of tS stags. After tranquilizing the animals 
they quickly removed the antlers, about 
two-thirds grown, with a meat saw, 
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Range riders go airborne for a hunt tn 


Alew “egloand s high country, As the 


helicopter maneuvers at dangerousiy low 
altitudes, Don Greig uses a net gun to 
fire a weighted net al fleeing leer 
(below), Ensnared, a young stag (right) 
Will be boeved ana loaded into thi 


Creu for trans rt fo a form 


Creorzge Too 1s a manager in the country’s 
largest processing plant, Wrightson Deer 
Horn, on the outskirts of Christchurch, At 
the factory frozen velvet antlers are thawed, 
then steam cooked for two days. The 
stainless-steel ovens have a special vent so 
George can smell the cooking antlers. “Nose 
very important,” he told me, “Good antler 
smell of peanuts.” 

Drying and trimming reduce the velvet to 
a quarter its original weight. ‘Top grades jo 
mostly to Korea, fetching 320 to 350 U.S. 
dollars a kilogram. Lower graces find their 
wey to Hong Kong and Taiwan. New /Zea- 
land produces about 75 tons.of velvela year, 
along with other medicinal crops from: tts 
deer farms, such as tails, penises, and leg 
sinews. These parts are shipped frozen, 
mostly to Hang Kong. With the skin, these 


+xtras increase the value of each stag 

[ asked George, born in Hong Kong, 
if he weed deer products himself. “Oh ves," 
he said. “I have a verv lovely medicine giv 
ing much energy. Deer tail, mixed with skin 
of wild duck and some deer born, cooked 
with herbs. [haveleft-hand kiciney problem, 
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[ take medicine, now over.” He beamed 
Following the trail of New Zealand vel 
tt, L vwisited the Dong ) ae Dang Raw Medi 

cine Lompany, one of a thousand Chines 

medicine clinics In Seoul, South Korea, \ 
large, well-lit room held armchairs for wait 
ing patients and rack upon rack of small 
drawers behind a mahogany counter 

pany cing a well-cressed couple wit 


tle girl of four or five, who coug! bad iat 





iV the rerbal eto Lor Wrole ouLa prescription 
and passed it to the chemist. The latter took 
handfuls of herbs, thi shces of antler, and 
nts and spread them out on 20 
equares of white paper that hetwisted neatly 
together and handed to the parents. The 
contents of each packet would be boiled to 
make a thick, dark soup that their daughter 
would take daily, The couple paid and left 

“Chinese medicine is essentially health re 
stoning, not curative,” said Jung Kee Park, 
owner of the firm. “The majority of Korean 
neople take some Chinese medicine but use 
mostly Western medicine.” 

At the Chinese University of Hong Kong 
a team led by Western-trained Dr. ¥.C 
Kong and Dr. Paul But its. conducting 
research on the chemical constituents and 
tertility-re epulatt ne etfects of a varnety of 
( hinese herbal! medicines. Funder by a 
New ealantl deer nroducts company 
Kong and research assistant KR. M. Ko are 
also trying, to find out if velvet 


intler contains a gonadotrophic substance 





other ingredi i 
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§ farms proliferated. Recent pov 
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its Venison output ts still tiny. 1 he future de owners last year paid around NZ. 34,000 
pends on the growth of worldwide markets apiece for breeding hinds ot on auction 
for VENISON in LAristenurcn, ew “econ (facing 


‘We must sell venison right over the top of page). The deer industry also profits 
béeel and mutton,” says Herb W hvte, who from anitiers. With the stag ee df, the 
runs 2,500 red deer on his farm at Rval Bush racks Es uit ofy writle stilt in velvet 


in: Southland. “It's got the lot—taste, inter (top). In Hong Kong a slice of antler is 
est, and snob value r vea hellotalot nl singed of its hair (above) before being 
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Dynasty 


ARTICLE AND PHOTOGRAPHS BY T.H, CLUTTON-BROCK 


S BOSS DROVE him backward, Pin- 
cers hooves left deep scars in the 
cropped turf. Me lowered his ant- 
lers, anchoring his brow points in 
the ground, and the two red deer stags came 
to a standstill, panting hard 

The challenge had come 20 minutes be- 
fore. Boss, a lusty seven-year-old, accosted 
Pincer, who was holding a large harem of 
hinds on the greens behind Shamhnan Insir 
Bay on the Hebridean island of Rhum. It 
was the start of a classic autumn contest he- 
twten mature stags, whose breeding success 
depends principally on their fighting ability. 

Typically, a shouting match began it all. 
The two stags roared at each other ine grad- 
wal crescendo. Boss, roaring more frequent- 
ly than Pincer, appeared to listen carefully 
to the latter's replies. 

After 15 minutes Boss made up his mind 
Slowly and stiffly, he walked toward Pin- 
cer's harem, Pincer went to meet him, and 
the two stags fell into a tense parallel walk, 
only ten yards apart. Back and forth they 
paraded. Suddenly Boss ran up on a knoll 
and engaged Pincer from above. 

To the dry click of antler on antler, they 
tussled viciously, each trying to poke an ant- 
ler through the opponent's guard. Pincer be- 
fan to give way and suddenly, with a quick 
twist, Boss freed his antlers and lunged. A 
point caught Pincer under the eve. Wound- 
ed, Pincer turned and fled, jeaving Boss in 
possession of mast of the hinds. Next day 
Pincer's left eve was closed, and it seemed 
that the eyeball had been deflated. He cied 
the following winter, 

Rossand Pincer are two of a thousand red 
deer on Rhum—many of them named and 
all recognizable as individuals—whose life 
histories we have been monitoring for 14 
years. Alourstudy site my colleagues Fiona 
Guinness and Sieve Albon and | have been 
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With lordly nonchalance, a red deer stag gently rides herd an his 
harem on Scotland's isle of Rhum. Por 4 years scientists from 
Cambridge University have followed the mating habits and life 


cycles of a thousand of the island's deer, noting the diverse 


factors that lead to reproductive success in males and fernales. 
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National Geographic, October 1986 








investigating the factors that affect repro- 
ductive success in males and females 

With red deer, as with many other polygy- 
nousanimals, males compete more intensely 
for females than do females for males. This 
is because males can increase their breeding 
success by mating with many females, 
Whereas females tannot usually increase 
their success by multiple matings. lt pays 
miles to compete intensely for mates, while 
females will usually boost their breeding 
success by maximizing their efficiency in 
converting food into healthy offspring. 

This fundamental difference between the 
sexes means that the characteristics making 
maies effective breeders are often quite 
different from those that confer success on 
females, And, as Charles Darwin originally 
realized, it's these differences that explain 
why the sexes in manv mammals often differ 


A Scertish Dynasty 


Proclaiming his potency, a stag emits 
a deep-throated roar (left), During the 
month-long mating season o male's voice 
i his tnitial weapon-in defending a 
harem against takeover by onether 

stag. When the author repeatedly 

played tape-recorded roars (below), 

a wotild-be challenger gave up-after 
failing to qutroar the phantom rival. 





markedly in size, weaponry, and behavior 

scottish red deer are nearly ideal for re- 
search on the determinants of breeding suc- 
cess. (Jn treeless Rhum, red deer are easily 
observed. Because each hind usually mates 
with only one male, the breeding success of 
stags can be reliably measured. Breeding- 
life spans on the island average about ten 
years for hinds, five for stags 

Over the vears, we have followed each in- 
dividual of our study population through 
birth, adolescence, and maturitv. At last 
answers ire starting to emerge—some as 
expected, others quite unexpected. 

Differences in breeding success between 
hinds are large and depend mostly on the 
varying abilities of females to rear calves 
rather than on the number of calves they 
bear. Our most successful hinds rear as 
many a5 ten calves during their lives; the 
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least successful fall to breed at all. Hinds 
born in years when average birth weights 
ran high were far more likely, as aclults, to 
rear theirowncalves successft those 
born in years of light weight CAIVES 

For example, the 1973 average birth 
weight of female c oc was only 6.2 kilo- 
trams. whereas im 1974 it rose to 7.3. Tacc, 
born light at 5.3 aigcuans in 1973, consis 
te aie gave birth to hight calves (mean birth 

eight 4 kilograms). Mackerel, born heavy 
al hes kllograms the following vear, olwavs 
produced heavy calves, with a mean birth 
weight of 7.9 kilograms. Though Tace pro- 
duced four calves, none survived to breed- 
ing age, and Tace herself died at six years 
old. Mackerel is still alive and has produced 
five calves, and all but one have survived. 

Differences in temperature and weather 
help account for year-to-vear Variations in 
birth weight. A warm spring, when the 
grass starts growing early, produces more 
heavy calves that will be successful mothers 
when they grow to adulthood. Other breed- 
ing factors include hinds’ dominance rank 
within the group, Large, dominant hind: 
are abie to displace smaller individuals from 
the best food resources, and they are the 
most effective breeders. 








Antlers clash and tangle cs Ovo stags 
efor contrat of a hoarem (above) 
Fighting exacts a price in energy loss 

and fedves.one in 2f) stage permoanentty 
injured. The victor (below) motes wifh 
the harem, wittth can number 20 finds 
SREEDING SUCCESS for stags turns After anetght-month gestation, a-mother 





on the number of hinds they mate (right) cleans her newborm calf, whitch 
with each year, During their lives will stand and begin nursing within 
our most successful stags sire more minutes of its Girth 


than two dozen calves that survive at least a 
year. The size of thetr harems depends on 
the stags’ fichting ability and body size 
Stature hingeson growth rates as calves and 
yearlings, which in turn depend on their 
mother's milk Wie ‘ld and the factors aftec ting 
it—herage, body condition, and the quality, 
in terms of food and shelter, of her home 
range—as well as on her social rank. 
Though itisimportant for astagtowin his 
fights, itis also vital that he not fight unnec- 
essanly. During every rut &a mature stag 
fights about four times. Fights are danger- 
ous: one tn 20 stags suffers serious injury 
each year, Since stags rut actively for four ar 
five seasons, starting at about age sim, each 
stands a high chance of permanent injury 
After watching more than a hundred er 
counters, itdawned on me what all the ae 
liminary roaring was about. ‘The stags were 
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The importance of early growth raned 
nother question: How did mothers’ size and 
rank affect the breeding success o] 
their offspring? We found that a high pro 
portion of the most successful stags had big, 
dominant mothers. For ex- 
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one of our largest hinds, fa 
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Iviwiteas many olfspring a5 
produced. 
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The Shadow knows... 
how fo treat your family. 

Introducing atotally Road-gripping front- surance of our 5/50 
new compact family wheel drive. Even Protection Pian* All for 
car Dodge Shadow child-proofreardoor avery compact price: 

Shadow offers45 locks, foradded safety $7699’ 


intelligent standards. Plus, Shadow gives Buy or lease a new 
Like ahandy lifftback you the power of Voge @ bole oe @Blele/e(— 
and seats that fold Dodge's proven 2.2 Iter Shadow, and treat 
down for hauling engine andthe reas- = your family right. 
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| America's outdoors: 
what people think and want 


AMERICANS are still an outdoor people, 

Pa despite—perhaps because of—the ur- 
banization that draws more and more of us 
toward the cities a5 the century completes its 
final 15 years. 

And we have become a wiser people about 
what we have alwavs regarded asthe “Great 
American Outdoors.” We have come to real- 
ize that our natural heritage of undeveloped 
lands will neither constantly renew itself nor 
provide for our needs in recreation and solj- 
tude unless we secure, Manage, and main- 
tain those lands. 

Most of us are willing to pay the price. 

That, at least, is what l read in a special 
survey conducted by our Society for the 
President's Commission on Americans Out- 
doors, of which 1am vice chairman. 

The survey asked 121 questions-of 2,000 
randomly selected citizens. Seventy-seven 
percent used a local park, pool, beach. or 
recreation area last year. Almost the same 
percentage took all-day trips to a regional, 
state, or national park, Sixty-two percent 
had been to a national park or forest or 
monument within the past five years. 

We not only use the outdoors, we cherish 
it. The single strongest sentiment revealed 
inthe survey was for preservation of natural 
areas for Tuture generations. 


Reacing that, I thought immediately of 


Belt Woods—a very special bit of outdoors 
some 15 miles northeast of our headquarters 
in Washington, 9. C. Twenty-five years ago 
it was a 90-acre living museum of the past, a 
last remaining segment of the great forest 
that greeted the colonists 350 vears ago. 
The owner willed that this unique forest 
never be commercially cut, but the will 
was challenged, and some 45 of those acres 
were subsequently harvested. One of the re- 
maining pieces of primeval America was 
turned into veneer. Thankfully, another 45 
acres and a 60-acre buffer are now protected 


as wildlands by the state of Maryland. 

Today, that sequence of events would 
trigger a great outcry—and perhaps be pre- 
vented—by concerned citizens, 

Another survey finding that indicates 
changing attitudes was willingness to be 
taxed to protect wildlife and acquire natural 
areas—and to pay user fees if those fees were 
spent to matntiain the natural areas. 

While public access to Belt Woods is 
now carefully limited and controlled, other 
natural areas used for birding, hiking, fish- 
ing. and similar activities face increased 
demands, with dangers from overuse or re- 
duced maintenance. 

That problem is not new, but the idea that 
the burden of protecting a natural resource 
for the future should be shared by all levels 
of government and by users themselves 15 
emerging. Peopie support federal help to 
state and local governments for recreation 
projects—and they want governments at all 
levels to lead in providing access to beaches 
and waterfronis. 

They like local management and mainte- 
nance of local resources, and think it more 
important to protect what we have now 
rather than add new lands at the cost of 
deferring maintenance. 

Americans want the outdoors to follow 
them to the cities. Perhaps this deep and 
native desire for parklands near home will 
counterbalance the attractions of roads, 
shopping centers, and new houses that have 
so. dominated our recent past. 

lam encouraged by these signs of change 
and responsibility—too late, perhaps, tor 
some places but clearly not too late to guar- 
antee a quality outdoor experience for our 
next generation of Americans. 
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Th perfect reflection of pure, rich taste. — 
Ege aa naturally decaffeinates the very same.coffee beans found in = 
Csiores; Nothing is ised but pure water and natural coffee essences to gently, 
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Even when youre sifting in the lap of luxury, 
youre still in the drivers seat. 


The moment you enter your Chrysler New 
Yorker you enter o world of luxury 

A world of inner quiet that shields you from 
bloring city noise Power and convenience sys- 
tems that instill a strong sense of command. 

But New Yorker’ luxury extends far beyond 
comforts and conveniences. Chrysler believes a 
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Incredible driving cor 
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Protection Pron.” Even your turbo is covered 
New YOre: ILbuUry That has kepl pace with the 
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lest drive New 
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Cardiovascular Exerciser 


In tests of exercise efficiency of a mayor university, Nordiclrock 
burned more colores and provided greater oerobic workouts. 
The Rank in Order of Exercise Efficiency: 
]. Nordictrack X-(C Ski Exerciser 
2. An Exercise Bike 
3. A Rowing Machine 
4.A Shuffle. Type Ski Exerciser 
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It's Only Logical that NordicTrack Would Get the 
Highest Scores becouse 
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A Well-known New Tork subsiiy ook pep 
lisher is searching for manuscripts worthy 
af publication. Fiction, non-fiction, poriry 
juveniles, travel, acentifie, ape Cinlized ae 
even controversial subjects will be consid 
ered. If vou have a book length manuscript 
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Master of possibilities: André Previn. 
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TRAVEL. 
THE PERFECT FREEDOM. 
We can discower firsthand the won- 
ders of Aniwrica, Whether it's the 
seoibenicot ef Moth cr the gran 
leur of the Grand Tetons travel 
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What co you give the pal who 

walked you through four years 
of med school, prepp es 
for that residency interview, 
and even introduced | 


you to your wife? 


Memorable gifts for men and 
vormen, Shown, mur 10 Karat gold 
Piilicd bull pen and pencil, $42 the 
Sei. Dither models and finishers 
tom $11.50 to $1,000, Lifetime 
ther Wanhcah quarariier. 
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Immune System 
NATIONAL GEOGRAPHIC (June 1986) may have 
surpassed the excellence ta which members have 
frown accustomed in ite exploration of territory 
(the human body) that, despite its proximity, is 
understood litte more than faraway lands. Haw- 
ever, Mr. laret's editorializing on AIDS detract- 
ed from the objectivity of the article 
Jay Hodin 
Portland, Oregon 


This type of clear education about the disease 

ADDS is much needed to help the fight against it, 
since s0 Many misconception: are circulated. 

Carl A. Sichers 

Honolulu, Hawaii 


Be advised your field of endeavor is geography 
not biology. Cover our planet Earth first. 

Henry Schapp 

Ouilcene, Washington 


Congratulations. (hur organization has spent a 

decade funcing research into the immunological 

aspects of cancer. May [suggest that this incredi- 

ble article be put ina booklet for sale or distribu- 
tion te schools and medical institutions, 

John Steinbacher 

The Cancer Federation, Inc. 

Riverside, California 


! was dismayed to see your magazine passing 
on the misconception that the iliness systemic 
lupus erythematosus is rare. The incidence is one 
in 2.000, More people have lupus than leukemin, 
muscular dystrophy, cerebral palsy, multiple 
sclerosis, cystic fibrosis, or many other highly 

visible diseases, 
| Mary L, Adler 
Ridgecrest, California 


Readers may be interested to know that the com- 
puter gome “Killer 'T Cell” (shown on page 705) is 
available by mail order in Apple IL. Commodore 
64, and IRM-PC versions, Disks cost $20 each, 
and all proceerds support cancer research. Write 
Killer T Cell, Box 6, M.D. Anderson Hospital, 
Houston, Texas 77040, 
Elton Stubblefield 
Houston, Texae 


Cigarette smoke depresses the function of the 
natural killer cells and may help explain why 
smokers in general have a higher risk of most 
types of cancer than nonsmokers. Studies show 


Natienal Geographic, October 1986 


THE 50 AND OVER DO-IT-YOURSELF KIT. 


If you're 3) or oy eT, you re 
eharble to join over 22,000,000 
Amencans who are enjoy ing 
the services and savines of AARP. 
the American Association of 
Retired Persons. thes. 
AARP believes inthe dignity 9 
and self-sufficiency of older 
Americans. Even if you're not retired, 
your AARP membership will help you 
attain these goals inso many ways, it’s hard 
to believe it only costs $5.00, Just take a look at 
this list: 
® You can make new friends and get involved in 
your community by joining one of over 3,400 
local AAKP chapters. 

® You'll be adding your voice to the millions of 
others we represent wherever and whenever 
goverment addresses the concerns of those 
over 50). 

® You'll receive the beautifully produced 
bimonthly Modern Maturity magazine, as 
wellas the AARP News Bulletin to keep you 
up-to-date with news and mlormation 
affecting you. 





® You'll be eligible to sign up for AARP's group 
health insurance program with plans specially 
tailored to your needs, 

® You can save on drugs, vitamins and pharma- 
ceutical supplies through the non-profit 


AARP Pharmacy Service. cal 
® You'll receive freecomprehen- Ff 
sive guides Lo retirement planning § 

and other aspects of life over 50, f 
® You're eligible to take WARD 
veneer el the AARP — 

lravel Service for tnpsall 
over the U.S. and abroad. 


0823601934 


Mr. John Doe 
ae? fossa Street 
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® You can receive substantial 4 
discounts on many of the major 
car rental, hotel and motel chains 
across the country. 

® You can join the AARP Motoring Plan 
designed and priced for AARP members. 

® You can enjoy the benefits of our specially 
developed Auto and Homeowners Insurance 

® Youare cligible to participate inthe AARP 
Investment Program, a group of mutual funds 
tailored to fit the special requirements of 
people over 50, 

For only $5.00 4 year, you and your spouse 
canjoin AARP and enjoy exclusive benefits and 
services like these, Simply fill out the coupon 
below, Or, send the same information to: AARP 
Membership Processing Center, P.O. Box 199, 
Long Beach, CA 90801. Ifyou Beast call 
1-800-345-8600, Ext, a. 

Jon AARP 7 
today. It just 
might be the 
best thing you 
ever do tor 
yourself. 
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THE 1986 STEUBEN CATALOGUE 





AN AMERICAN TREASURE 


The new Steuben Glass catalogue 


presents 20 new designs amics! 144 pages of 


brilliant giftideas, Poced from $125 


Enclose 35.00 cash or check with this: coupon. 


% 
STEUBEN GLASS 


Fidth Averue ai Shth Street, New Tork, fT TOLLS 
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Address = 
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Give a hoot. 
Don’t pollute. 


Forest Service, US.DA. 














that ao hieh saturated-tat diet also inhibits the 
killer cells. The majority of our mazor ilnesses 
are self-inflicted, bought and paid forat the store 
We need a massive media campaign to counter- 
act the advertising that promotes life-stvle habits 
that are destructive to our good health 


[ra E. Bailie, MD. 
Turlock, (altforntia 


li is sobering to read that modern technology still 
regards Edward Jenner's discovery of vaccina- 
tion nearly 200 years ago as one of mindicine’s 
greatest triumphs. His 1798 report was taken up 
with enthusiasm in the U.S., but in Englane it 
met with strong opposition at first. As a surgeon 
apprentice in Sodbury, England, Jenner had col- 
lected medical falklore, amongst which was the 
belief that people who caught the mild cowpox 
were immune trom the dreaded smallpox. It had 
long been observed that milkmaids—tor whom 
Cow Pox Was an occupational harard—had this 
immunity. The milkmaid was renowned for her 
Hawless COMpPIEXION, A TAre Possession in a popu 
lation scarred by smallpox. It should be encour- 
aging for today's researchers to know that the 
answers they seek are wing all around, waiting 
for someone bo take that one step further 

John RK. Edwards 


Stourbridge, Fonglandd 


Tolstoy 

“The World of Tolstoy’ ( June 1986) was a mus 
terpiece. Many of us hope that itmarks the start 
ofa new series; “The World af "{ Jane Aus. 

ten, Gustave Flaubert, Thomas Mann, ets 
Sol S. Shalit 
VWilwaukee, Wisconsin 
There was undue stress on this hero as a social re- 
former and international humanitarian. He was 
neither. We was nolover of Jews; he wasn lover 
ofanvyone, inclurling himeel!. Butno novelist can 
match Tolstoy in descnbing a human sttuation. 
Alex Tobias 
Hrooklyn, New York 


You. start by saving “whens widely hated regime 
is af last overthrown, what follows is often no 
better and sometines worse. This thinly veiled 
cunard is repeated towird the end of the article. 
Even the most virulent anti-Communist has nevr- 
eraccused the Russians of allowing conditions to 
exiat such as Tolstoy foun among. the starving 
nnd homeless under the (sar 
Frances Wilson 
Albany, Californin 
In 1965, as a child, | visited with my family the 
Tolstoy Foundation farm and met Alexandra 
Tolstoy, P wonder what became of her 
Suzanne Wf Leni 
Houston, Texas 


Niional Geoerapine, October [San 





When the numbers add mp night. itcan be o very eaciting day, It can mean 
eetting the things you ve-always wanted, Like that new sailboacor that dream herr 
youve bern planning 

AL Bird Ellis & Loewi, were experts at helpinyp your dreams become a realli. 
simce [SEA he lpitip peuple lie wou make money has beet our onl goal 

Wie have an investment plan for virtually everybody. From stocks and bonds to 
annuities to mutual fonds to comowelities: Over fifty investments:-in all. And ever 
securihes account we otter ¢ protected to $10 million 

So, 4f your ides of o gray day includes norhing but lites silver tinmgs— like wv 
second hore, or retirement income, or pust traveling (n style, give a pall, And 
become part ot the Blunt Ellis € Loewi success etary, We'll add color to verur fife. 


oy eae bl ee ee Peasy [| 





Alexandra Tolstoy became a U.S. citizen in 
1047. She helped set wp the Tolstoy Fowndation 
and its form in Valley Cottage, New Fork, to feeip 
refugees, She died in. 1970 af.age 95 and was bur- 
ted in the Russian Orthodox cemetery in Spring 
Valley, New Yor, 


With bread interest ancl emotion, ve read your 
article on my grandfather Leo Tolstoy. Your text 
is so true and full of feeling. [spent part of my 
childhood in ¥Yasnaya Polvana and was very near 
to my grandmother until her death in 1929, 
There is nothing in vour article against which I 
can protest, That dees not happen too often. 
‘Tania Albertini Tolstoy 
Rome, Itaiv 
Bikini Atoll 
‘We are very grateful for your article on Bikini 
Atoll (June 19861, My husband was stationed on 
Enewetak Aboll (1977) and was all over those 
islands, including the deadly Runit, The Army 
claims he was exposed to a safe amount of radia- 
tion. But your article has caused us to question 
the Army anc to contact the Veterans Adminis- 
tration so that proper tests can be made. 
Mr. and Mrs, Curt Norris 
Leesville, Texas 


The Defense Nuclear Agency, which monitors ef 
feels of teataon US. personnel, haya toll-free 
number for veterans 800-356-3068. 


In 1982 a Defense Nuclear Agency report sur- 
faced confirming that test-site authorities knew 
hours prior to the Dravo shot that winds at 
20,000 feet were headed for Rongelap to the east. 
Despite these reports the bomb test went ahead. 
Islanders living on Rongelap and Utirik Atolls, 
downwind from Bikini, were not evacuated, 
Phil Esmonde 
Victoria, British Columbia 


The tuformation available to decision maarers at 
tite time te ctill disputed. The Brave shot was sev- 
eral times stronger than predicted, owing the 
column of radioactive debris higher and wider 
than expected. Islanders and US. servicemen 
were evacuated during the following three days. 


We never read this side of the story in history 

books. Thanks for the information. Maybe it will 
help these people. 

Eisie Kelly 

Del: Mar, California 


As one of 40,000 servicemen who participated 
in the bomb tests, I was privileged to observe 
a target atoll before atest and in-an aerial view 
afterward. All that remained was a depression 
in the o¢ean floor; the entire atoll had been 
sucked up into that lethal moshroom cloud. With 


Hireshima-Nagasala, the Three Mile Island and 
Chernobyl nuclear accidents; and all the exten- 
sive testing by “Atomic Club” nations, perhaps 
we indeed can avoid World War II. The awe- 
some potential and actual destruction of these 
events has truly been for the pood of 
Mmankine 
Li. Col. Nerman Schultz 
Robbinsdale, Minnesota 
Vou have unwittingly given credence to one of 
the canards of the nuclear age: “There remain 
lonse on Runit 160 grams of plutonium oxides 
... endigh of this toxic metal... to wipe out an 
entire population.” Even the 26 workers at Los 
Alamos who in 144-45 inhaled plutonium parti- 
cles accidentally have developed no cancer or ad- 
verse health effects. Like sand, the insoluble 
particles simply pass through the intestinal tract. 
Waldo E. Cohn 
Oak Ridge, Tennessee 
The timely appearance of vour article coincident 
with this spring's crisis at Chernobyl serves as 
fair warning about the risks inherent in nuclear 
technology, Lotus hope that we Americans areas 
‘smart as the Bikinians think us to be. 
James A. Gilmer 
Glenmont, New York 


Tea and Sugar Train 

As alonetime subscriber and avid reader of both 
NATIONAL GEOGRAPHIC and Smilfsonian, I 
was ina quandary as to who scooped whom with 
the tea and sugar sagas in the June issues of both 
magazines. And I still don't know the length of 
the longest stretch of straight railroad track in the 
world, The GboGRAPHIC savs 510 miles, Sarthe 


sonion avs 209, 
J. J. Lancaster 
Gainesville, Georgia 


No one was scoeped. Both magazines prepared 
the articles montis tn advance and happened la 
publish stmultanconsly. The Australian Nation- 
at Rathways Commission verified the kilometer- 
post numbers for that stratght steetch: 781 to 
1,279, a lolal of 208 kulometers, or 309.4 miles, 
We used to-stand in line at Pimba with Aussies 
and Aborigine: to get our cupplies—and if the 
train was late, we waited till midnight or 2 a.m. 
It was our main source of fresh meat. We don't 
always realize until we look back how much we 
enjoyed the inconvenience. 
Nancy Hemby 
Mountain Home, Idaho 


Letters should be addressed te Members Forum, 
National Geographic Magating, Box I74438, 
Washington, D.C, 20073, and should inchude 
seader’s address aed telephone number, Nof all 
letters can be wied. Those thal are will often be 
edited and excerpird. 


National Geographic, Qetrober [986 
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Oo pale your heart. sing. And oven not call and nna toll ber? Wits AT&T Interna- 
onal Long Distance Service, it costs less than you d think to stay close. 
“So go ahead. Reach out and touch someone? 











"Average Cost per minute varies depending on the length ol the cal. First minute costs mor. More, aciditional minuhes 
cost less. All prices are for calls diated direct from anywhere in the continental U.S. duning the hours sted, Acid 
3% federal excise tax and applicable state surcharges. Call our tod-free number for further information of if youd 
fike to recerve an AT&T intemational rates brochure 1 600 874-4000. © 1985 ATAT 
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Our car stereos are so remarkable 
you read about them in the paper every day. 
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Heiof Blanes. Werke GrmbET- Bosch (2 Bringing high technology down to earth. 








RCA CAPTURES MORE MAGIC, MORE MEMORIES, 
MORE EASILY. INDOORS OR OUT 
Inftoducing the solid state Pro Wonder. |! Wonder used shondord VHS cossettes, you 
Vou settle lor hess than CAs new Pro Wonder con rece clo full 2 hours ond 40 minutes of 
Camcorder [model CMR 300) thats eaxachy UNIMerlipied magic 


what you'll get. Less panormoance. Less oon- And even though RCA pocks so.moany pro 

verience Less pcording tine fessional sie lectures Into o oll-in-one unit 
Win’? Because RICAs solid siote technol Pro Wonder only weight-c scant 3.5 its 

ogy leis you coplure picture perfect memo Pro Wonder CME 300 availabie with op- 


nes even in low light, (Its 7 lux low light rating frondal corrying case. I you seltie lor esa nan 
less wou shoo! wih confidence indoers oF out | RCAS Pro Wonders, youll miss more thon its 
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THE FIRST TRUE 
MID-SIZED PICKUP 
EVER MADE. 








Smaller than a full-sized pickup. Larger \| | 


than a compact. Dakota is the first true 
mid-sized pickup ever made. 





A WHOLE MEW SITE THREE ACHOSS SEATING pide ee CARGO SPACES 


More fun to Grive thena full-ezed pickup. More truck Btn rear Tabac, shoul TS, ORSAY rel 
thane compect and: hip corn than-any ee f : pe nach WT) PROT Oe 
TOTeCE SU Can try, intcecert ris bfull 4° n8! sheet of 
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The new state of the American truck. 


There's never been a truck quite like this 
before. Because there’s never been a truck 
quite this size before. 

it’s smaller than a full-sized pickup, but it's 
big under the hood and roomy on the inside. 

It’s larger than a compact, Dut it’s fun to 
drive and easy on the wallet 

So if you're in the market for a new truck, 
Ouy or lease the pickup that’s all new 
Inside and out, 

Climb aboard. And cross into Dakota 
territory. 
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All across America hundreds of cities, laree and towns are given the guidclings for ¢citec- 
and small, are joining @ growing live urban forestry management, 
movement...Tree City USA. From Manches- ets os : 
' rT ; He a part of this growing movement Join Sew 
ter, Maine, to Pacific Grove, California, people : os " 
Se a York, Chicage, Anaheim, Greenleaf and bro- 
c al coi ie rcs, 3 - ry | 
J - 5 ken bow and support Tree City USA where 
What is Tree City USA? It is a national urban worn Liver, 
forestry program desipned to make ever. Nene f ‘ ; 
¥ Pres ad : For more information, write: The National 


community a better place in which to live. Ii | 
- munity a beticr place bigs’ r = Arbor Day Foundation, Nchraska City, NE 
is a proven program where American cities Kaa10 : 


Nabrmaiia ty Neadraska (644) 





WERE CONSTANTLY IMPROVING OUR 
MET LIFE PROMPT PAYMENT SQUADRON. 







NEXT YEAR. CHECKS 
WITHOUT BEAK MARKS? 









snoopy makes sure Met Life claim checks are delivered very, 
very promptly. He can deliver in a lot of ways. To find out about 

Metropolitan's Life, Health, Auto, Home or Retirement Insurance. 

contact your local Met Life representative. 
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On Assignment 





Re IRTIN(G one Soviet space program 
traditionally hidden under the cloak of 
official secrecy was the dilemma faced In 
science editor Thomas Y. Canby (below, 
neh), Yet he found in Moscow that times 
have chander! m bit 

Cooperation Was Warn and unstinting 
when the LO pit Vy Es the Successt tl SHV Le | 
manned space program. Canby interviews 
one of the U.S.5. B.'s most celebrated cos- 
monnuts, Air Force Mal. Gen. Viaclirmir 
Dehanibekov, atletL The five-flight veter 
an Of 145 days in space bad recently sal- 
vaged the unmanned space station salyut ; 
after an electrical failure left it dead in the 
sky. The busy space hero not only described 
in detail the ordeal be and ow colleague en- 
dured torevive the maimerl spaceship, tut 
an G@VId part-time art 
Ei— to sketch his recollection of the reacti- 
vation for the GEOGRAPHIC (puges 432-3) 

In the five veors that Canby has moni 
tored Soviel advances th space 


served a 


he also @ereer]—~as 


he hase ob- 


growing openness about the 
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“Hut 
still reticent about their military 
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that comes with success.” he notes. 
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to a coterte of 
snace- watchers in the West who ingentous- 
ly piece together information from scat- 
tered Their data 
served as a basis for the article's revealing 
portrayals of Soviet space hardware 
(Carrying a preliminary layout to Mos- 
cow that included the drawing below, Tom 
recalls being “a httle edgw at the customs 
Inspection—loaded with documentation of 
secret COSMmOtirMMmes, TOcKets, even paint- 
ines of pockets not yet operational But they 
took it in stride.” Officials-of Novosti Press 


For ths, ¢ arly Lune 
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international 


Aen y made only ane comment: “De vou 


do this to evervone?r” 


answer: “We do. NATIONAL 
CEOGKAPHIC tries to be thorough.” 
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South Andean Huemul Genus: Hippocamelus Species: beuleus Adult sige: Length 140—batem 
shoulder heaght 79—1O0dcm, male; length 135=f60em, shoulder height 78—S4cm, jemaie Adult weight: 


at a Lh 1 i Tr J ‘ i 
SO—100k9, mae, 40—75hq female Habitat: Tempera forest. shrubland and open aneas in the sauth 


Andes in Chie and Argentina Surviving number: Estimated at 1,300 Photographed by Anthony Posaiitis 


ildlife as Canon sees it: 
A photographic heritage 
or all generations. 


A national symbol of Chile since 1883, the South Andean huemu 
iS featured on the country’s coat of anms. Considered fairly commeti 
iN] the early LOS. if ctarterl tr nec ine later fi dal Century lhe 
huemul's remarkable lack of warmness towards people made it ar 
easy target for hunters. 

loday, the hum continues to face pressures _ hunting ba 
well as habitat loss. Wildhte guards have protected huemuls frorm 









poachers in some areas of Chile for nearly ten years, but additional = 
conservation measures are needed to ensure the survival of the =, reworks most 
species: Photography can benefit the huemul bY promoting a greatet ay MeMpeeey Serine’ SLB ceKiers 
understanding of this rare, gentle Andean deer anc its importance 
as. an replaceable member of the ecosystem 

And understanding is perhaps the single most important factor 


in saving the huemul and all of wildlife. Images for all time 








